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CLASS     IIL 


Mineral  Inflammable  Subftances. 


SECT.    228.     (144.) 

Inflammables.     Phlogijla  Mineralia  [a\. 


TO  this  clafs  belong  all  thofe  fubterran«ous 
bodies  that  are  diflbluble  in  oils,  but  not 
111  water,  which  they  repel;  catch  flame  m  the 
fire  ;  and  are  eledrical. 

It 


[<i]  Under  the  clafs  of  infiammablef ,  are  comprized  all  fuch 
miserait  as  may  be  dcAroyed  by  combufltoiii  upon  the  ap- 
plicatioD  of  a  (Irorrg  heat ;  and  which,  in  proper  circum<« 
dances,  emit  flame,  during  the  time  of  combullion.  Sulphure* 
mn  metallic  tnSj  fjriiti^  and  even  metallic  fuhjlanas^  may  be 
conGdered  as  an  order  belonging  to  this  clafs^  although  they 
require  a  (litl  higher  degree  of  heat,  to  drive  off  their  phlo« 
giiion.  The  diamond  and  plwnkago  fetm  to  be-  alfo  iti 
the  fame  caie.  This  arrangement,  iiowever,  would  occa- 
(ton  that  confufion  which  is  meant  to.  be  avoided,  by  the 
fyftematic  claf!)fi<fation  given  :by  our '  Author  in  Se^.  a. 
In  regjard  to  thcfe  two  laft  fubClances,  I  have  retained 
the  Diamond  among  the  precious  fiones  ;  and  the  Plum* 
hag$  (Mow  the  Sulphurs  in  the  prefent  Clafs.    The  Mo* 
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It  IS  difficult  to  determine,  what  conflitutes 
the  difference  between  the  purer  forts  of  this 

clafs ; 


lybdena  however,  tliat  has 'been  reputed  formerly  a»a-fpecies 
of  plumbago^  later  experiments  Kavefhemi  to  be  of  a  metaU 
lie  nature :  and  of  courfe,  it  will  be  ranged  in  the  lafl  Clafs^ 
after  the  Semt-meials* 

The  Noble  Author  fays,  that  phlogtftic  fubflances  are 
iUSlric  (perfe)^  It  has  not,  however,  that  I  know,  been  de- 
cided, that  all  inflamable  minerab  are  ele^ric^  or  non-conduHors 
of  eledricity  ;  on  the  contrary  Mr.  Kirwan  affirms,  that  foffil 
coal  is  not  an  ele^ric* 

But,  what  is  the  conftituent  principle  by  which  the  minc^ 
rals,  belonging  to  this  Clafs,  become  inflamable  ?  or  rather, 
what  is  the  nature  of  thefe  combvft'ihle  jubjlances}  what  is 
tombujiion^  this  comnion  phenomenon  fo  repeatedly  beheld, 
and  fo  little  underdood,  from  whence  thefe  fubftances  take 
their  denomxoatioh  ?  Chemifts  and  Fhiloibphers  have  given 

"variotiB,  and  fo  feiemragiy  oppofixe  theories  on  this  very  inte> 
refling  fubje£t,  that  it  would  be  impardonable  not  to  give  a 

r'lhort  account  of  their  ideas,   chiefly  thofe  of  the  modern 
ones,  in  this  edition  of  a  work,  whofe  matter  is  fo  intimately 

*  coniici^cd  Aviih  thefe  chemical  difqmfitions. 

It  was  taught  by  foncer  chemiils,  that  the  integrant  part» 
pf  tWHhnJiible  bodus  trere  only  heated^  burned^  and  nducid  iiti9 
flamc^  by  the  adion  oi  fin^  according  to  the  quantity  and 
condition  of  the  phhgifton  they  contained*  This  Uft  is  what 
they  called  the  iriflammabte  principle^  by  naeaas  of  which  ^oip- 
hujfion  is  performed*     But  Becher,  Bqy{k>  Rey,  and  fev^cal. 

-  other  Chemids,  admitted  that  the  coneoorfe  qf  air  it  abfo- 
-lutely  neceflary  for  the  t§cQi  oi  combujiien.    Ai  footi  as  the 

various  kinds  of  aecifgrm-fubftances  began  to  be  known  by 
Modern  Philofopbers,  theyiban  foukid,  that  it  h  thnkind.of 
air^  difcoverediby.the  Father  of  this  new  and  valuable  braiKh 
of  Natural  Philolbphy ,  Dr.  Prieftley,  which  be  calll  depblogffli* 
tated^  and  to  which  ibme  new  Nomenclatfora  give  the  apitheta 

-  otpure^  v'ualjaln^f  fim,uA  empyreal nir^  vUhout  the  iptar* 
fereace  of  which  00  combuflion  can  take  place.    It  is  com* 

puted^ 
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clafs ;  fince  they  all  muft  be  tried  by  fire,  in 
which  they  all  yield  the  fame  prociudl ;  but 

thofe 


putcdy  from  many  good  obfervations,  that  among  the  various 
coropoocnt  parts  of  the  atmofphere,  there  is  about  one- 
fourth  (3^  according  to  Scheele),  or,  at  lead,  one-fifth  part 
(according  to  Mr.  Catcndilli)  of  this  kind  of  air^  contained 
therein ;  and  from  this  circumftance  it  evidently  appears,  wh/ 
by  blowing  on  fire,  its  violence  is  proportionably  increafed. 

Mr.  Macquer  fays  pofitively,  that  pblogljlon  is  nothing  elfe 
but  the  elementary  fire^  combined  with  combuJiikU  bodies ;  and 
that  the  concurrence  of  pure  air  is  abfolutely  required,  for 
the  effect  of  combuftioH.  The  manner,  however,  by  which 
this  wonderful,  though  common,  j>rocefs  is  really  performed^ 
has  been  the  theme  of  various  modern  fyftems. 

According  to  Mr.  Lavoifier,  dephUgi/iicated  air  is  a  com* 
pound  of  two  fubdanccs  intimately  combined ;  one  is  called 
by  him  oxygine  principle^  and  the  oiher  is  the  fpcijic  c'cmen^ 
Xaryfire.  When  fulphu^^  pbofph'^rus^  injlammable  air^  or  any 
other  csmbujiible  body  is  burned,  the  oxyginc  prtrtciple  of  the 
d: pbUgifticated  air,  fays  he,  combines  itfelf  with  thefe  bodies, 
to  which  It  has  a  llrong  attradtion,  and  forms  new  compounds 
of  falts  and  other  bodies  (See  the  latter  part  of  note  a  to 
Scd.  227)  :  A^  the  fame  time  that  the  elementary  fire  con- 
tained in  that  air,  is  fet  loofe,  and  becomes  fenfible^  produ- 
cing beat  and  fiame^  according  to  circumilances.  In  this 
etbiology  the  fire  produced  in  Combujiion  does  not  proceed 
from  the  biurncd  body,  but  from  the  decompofition  of  the 
dephlo^ifticated  air^  in  which  it  is  contained  in  a  latent  or 
infen^U ftatti  while  its  oxygine  principle  combines  itfelf  with 
J'ulphier^  phofphorus^  or  ififlammable  air  ;  aiKl  forms  vitriolic 
and  pbofpboric  acids^  or  pure  water. 

In  .the  fame  manner  it  is  pretended,  in  this  theory  i 
ifr,  Tliat  metals  are  merely  fimple  fubflances ;  idly.  That 
mitallic  cedus  are  true  compounds  formed  by  the  oxygine  part 
oipwre  air^  vr\ih  the  metallic  particles ;  and  3dly,  that  pure 
water  it  a  fimilar  compound  of  the  fame  principle t  with  in" 
jLmmable  air.  Unhappily,  however,  it  happens  that  this  oxygine 
^bftance  capopt  be  Aewo  to  our  fenfes:    nor  is  it  better 

f  f  z  demondrated, 
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thofe  which  in  the  tire  (hew  their  differences  byaf- 

fbrding 


demondratedy  than  the  phloglfton  fuppofed  by  the  great  Stahl 

and  his  followers.     Mr.  Fourcroy  has  propbfed  another  fyf- 

tern  after   Mr.  Lavoifler,    which   feems   lefs  obje<Etionable : 

he  fays,  that  combuftible  bodies  arc  thofe,  which  have  a  ftrong 

attraiSlion  to  unite  or  combine  with  pure  or  dephlogijiicated  air  ; 

and  that  combuftion  is  nothing  elfe  but  the  a^  of  that  com* 

bination.     This  aiTertion  is  grounded  on  the  following  fadls  : 

I  ft,  That  a  body  cannot  be  burnt  without  air:  idly,  That 

the  purer  re  this  ^7/r,  the  more  rapid  is  the  combuftion  :  sdly^ 

That  in  combuftion^  an  abforption  or  waft«  of  air  is  always 

obfervcd ;    and  4thly,  That  the  refiduum  contains  often  a 

very  fcnfiblc  quantity  of  that  pttn  air^  which  it  abforbed, 

and  which  may  fonietimes  be  exrra£^cd  from  it.    According 

to  this  theory  of  ioinbujlion^  the  objections  againft  the  exif- 

tcnce  of  phlogiftott;  which  indeed  cannot  be  demonftrated  by 

an  immediate  indication  to  our  fcnfcs,  are  intirely  avoided. 

But  there  are  fo  many  phcTX)mcna  in  mineralogy,  chemiftry, 

and  natural  philofophy,  which  cannot  be  well  underftood,  nor 

•properly  accounted  for,  without  admitting  phlogtfion  as  a  fub- 

llancc,  to  the  prefcncc  or  abfence  of  which  they  are  adequately 

attributed,  that  the  phlogijUc  principle  cannot  be  exploded,  with 

propriety,  from  the  theoretic  part  of  Chemiflry.     See  the  note 

to  the  Jcllowing  SeSiion  about  the  exiftence  of  Phlogifton. 

Long  before  Meffieurs  Lavoifier  and  Fourcroy  communi- 
cated their  do£trinc  Kii  combuftion  to  the  public,  the  Tr^^///^  of 
Mr.  Scheele  on  fire  was  publilhed,  in  1777,  at  Stockholm, 
in  which  this  great  Chemill  difclofes  his  new  fyftem  on  fire^ 
heat^  lights  and  fhlogifion ;  thefe  he  reprefents,  id'  fuch  a 
Uriking  manner,  as  being  diflferent  fubftances,  though  nearly 
related  to  one  another,  that  we  (hould  hardly  rcfufe  our  con- 
viction to  his  induftions,  were  they  generally  fupportcd  by 
fa£ts,  and  more  confonant  to  our  former  ideas  on  a  fubjed  fo 
little  perceivable  by  our  fcnfes.  Hcat^  according  to  this  able 
Chemift,  is  a  compound  fub fiance^  confiiting  of  phlogifton  and 
empyreal  air.  The  calces  of  gold,  which  can  be  reduced  to  a 
'  metallic  form,  by  heat  alone,  in  a  retort,  Ihcw  that  phlogifton 
is  contained  in  heat :  becaufe  it  combines  with  ^he  calces  to 

revive 
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fi>rding  dtficreut  fubflances,  ^re  here  coplidered  a$ 

being 


rcviv^e  tbem^  and  the  dephlogifticated  air  is  found  in  tb^ 
receiver.  The  precipitate  per  ft  of  Mercury,  if  revived  in 
ihe  fame  manner,  gives  anoiher  ioAance  of  this  truth.  If 
phlogiiloa  alone,  fays  he,  could  pai^  through  th^  retort,  there 
jnrould  not  be  found  the  tmpyreal  air  ki  the  receiver,  and  tbp 
ignoble  metah  might  be  alfo  revived  in  the  fame  manner. 

I  do  not  fee,  I  mxA  confefs,  that  Mr»  ScheeU  has  pointed 
out  any  reafoa,  why  the  Ignoble  metals  (hould  not-  be  reduced 
or  revived  likevvife^  from  their  calces,  by  the  phlog^ton^  con- 
tained in  the  htat  that  paifes  through  the  retort;  and  as  to 
the  depblogifticated  air  he  Ipeaks  of,  which  is  found  after  th^ 
fedu£kion  of  thofe  nohle  me  tab  ^  it  may  have  been  combined  with 
their  calces,  before  they  were  put  ijito  the  retort.  Mr.  Kirwan; 
in  bis  Notes  to  this  Tnatlfs  on  Fire^  from  which  this  fummary 
view  is  taken,  fays^  id,  that  in  no  indance  do^s  it  appear 
that  phlogidon  penetrates  through  glafs,  much.lefs  a  porn- 
|x>und  of  purt  air  and  phlogifon ;  and  2dly,  that  if  Mr, 
Scheele's  notions  were  true,  then  other  metallic  calces,  or  at 
leaft  black  manganefe,  would  be  reduced  by  barehe^t;  for 
this  ealx  dephlogilUcates  nitrous  acid,  and  therefore  has  a 
ilrooger  affinity  with  phlogl/lon  than  this  acid,  as  Bergman 
affirms :  beat  therefore  ought  as  well  to  be  decompol^d  by  itp 
;is  by  nitrous  acid.  This  lad  objedion  can  hardly  be  anfwer- 
able  but  by  fome  unknown  property  of  the  manganefe,  which 
is  no  anfwer  at  alU  But  in  regard  to  the  firft,  many  combina- 
tions are  known  of  two  or  more  fubflanccs  that  pafj  through 
bodies,  which  would  flop  each  before  they  were  combined ; 
and  what  Mr.  Scheele  has  faid  on  the  nature  of  Ught^ 
kems  to  prove,  that  glafs  is  not  always  quite  impervious  to 
fhlogijion, 

Ligbtf  according  to  Scheele,  is  a  compound,  containing 
fhlogijtcn  and  hcat^  from  which  both  may  leparate  themfelvcs 
in  proper  circumftances.  A  lolution  of  filver,  by  nitrous  acid^ 
mixed  with  chalky  and  expofcd  to  the  iun-lhine,  is  revived 
into  a  metallic  form  by  the  phlogifton  o^  light.  Nitrous  acid 
alfo  in  a  glafs  velfel,  receives  phugifton  from  Ught^  and  be- 
comes of  an  orange  colour ;  but  if  the  glafs  be  painted  black, 

F  f  3  the 
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being  mixed  with  heterogeneous  bodies :  that 

fmall 


the  acid  receives  the  heat^  not  the  phlogifton.  Even  the  varioui 
coloured  rays  of  liglit  contain  unequal  (hares  of  phlogifton^ 
fincc  the  violet  rays  part  more  eafily  with  their  phiopfiorty  tha§ 
the  other  rays,  to  revive  metals.  When  light  is  not  obftruc 
ted  in  its  paflfage,  no  heat  is  perceived  ;  but  if  flopped  in  its 
courfe,  the  oppofing  body  receives  heat^  and  fometimes 
bn.  Light  feems  therefore  to  be  the  matter  of  heat 
with  ^  fuperabundant  quantity  of  pblogijion.  That 
which  comes  out  from  a  furnace,  produces  heat  on  the  fur- 
rounding  bodies,  which  afcends  up  with  the  rarified  air*. 
?'  roceeds  forwards  in  ftraigbt  lines  :  and  may  be  refle6^ed  fronh 
oliihed  furfaces,  with  this  peculiarity,  that  a  concave  glafs- 
mirror  retains  ^he  heat^  whilft  it  refleAs  the  light;  for,  although 
Its  fecui  is  bright,  yet  it  is  not  warm.  A  plane  of  glafs  inter- 
|>ofed  to  this  light,  retains  the  hdat,  and  becon^s  hot^  but 
feti  the  light  pafs  through. 

Fire  is  thft  more  or  lefs  heated,  and  more  or  lefs  luminout  {late 
of  bodieSi  by  which  they  arc  refolved  into  their  conftitucnt 
ibarts,  anc|  entirely  deftrpyed.  It  requires  that  they  be  previoufly 
oeated  in  conta^  with  air ;  for,  to  every  combuJilbU  hody^  4 
certain  quantity  of  heat  mud  be  communicated,  in  order  to 
fet  it  in  the  fiery  commotion. 

CombuJIion  is  the  a(Stion  of  the  heat  penetrating  the  pores 
of  hodies,  and  dedroying  their  cohefion ;  in  this  cafe  the 
1)ody  parts  with  its  phlogifton,  provided  there  be  a  fubftancc 
prefenty  which  has  a  ftrong  attraj^tion  to  thp  inflnraroable 
principle.  If  the  heating  be  performed  in  open  air,  the  em- 
pyreal air  (whicl>  makes  one-fourth  part  of  the  bulk  of  the 
atroofpherc),  on  account  of  its  ftronger  attraction,  unites  with 
the  inflammable  principle^  which  is  tinis  fet  at  liberty  ;  from 
|his  union  the  heat  is  compounded;  and  fcarcely  is  this  heat 
generated,  when  the  combuftible  body  is  ftill  more  expanded 
by  it  than  in  the  beginning,  and  its  phlogifton  more  laid 
open.  The  mgre  the  heat  is  incrcared,  the  more  minute  are 
the  particles  into  which  the  combuflible  body  is  diflblved. 
The  empyreal  air  meets  more  furfaces,  confequently  comes 
ii|i  contafl  with  more  phhgijlgn  \  and^  accordipg  tp  its  na;. 

ture. 
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fqiall  quantity  of  earthy  fubflance^  which  all 

phlogida 


tiue,  JonDt  an  union  with  a  greatec  qnantity.  of  it,  vihkh 
caufet  a  radiant  heat.  At  this  moment  the  conftituent  parts 
of  the  combuftible  boily  are  fe  much  difunited  by  the  ftill 
incietfing  hctt,  that  the  emp3rreal  air,  continuing  to  pour 
upon  it  in  ftreamt,  attra^s  the  phlogl^n  tn  ftiil  greater 
quantitaea;  and  hence  the  moft  daftiG  Aibftance,  Light ^  in 
cooapofed,  which,  atcording  to  the  quantity  of  comiuflihlt 
mattersj  ihovt  various  colours^ 

inch  Is  the  abftrad  of  Scheeie's  new  fyftem,  taken  from 
that  given  by  Mr.  Rvfiri,  in  his  Notes  ro  Fourer^*s  Leisures 
Bf  Chenaiftry,   which  I  compared  with  the  original  French' 
tranflalioQ  of  the  Author,   as  it  is  moi^  corred  than  the' 
Ea^ifli  traofation  of  J.  R.  Fofter;  and  it  appeared  to  me 
perfectly  eonfonant  jte-  the  author*s  ideas;    Biit  the  only  iyf« 
teni  thai?  I  know,  i^jbh  fully  and  fatisfa^ortly  devebpes 
chefe  obftrufe  matters,  relating  to  the  nntufe  of  comhuflihle 
and  fbbgifik  frneffis^  is  Ihat  given  to  the  public  by  I>n- 
Adair  Crawford,  whofe  friendfliip  I  fliall  always  acknowledi^- 
wfth  the  higheft  pleafure.     HW  New  Theor)-  was  complcated^^ 
and  put  in  the  hands  of  the  public,  before  either  he,'  or  any 
other  perfoo  in  England,  had  the  lead  knowledge  of  Mr^. 
ScheeU's  do^rine.     I  publifiied,  in  the  year  1780,  a  fmafl- 
fjfay  oh  this  fubje^l,  containing  a  iketch  of  Dr.  Crawford's 
do&ine,  reduced  into  a  mathematical  form,  which  is  men- 
tioned by   the  late  famous  ProfefTor  Herman,   in   his  ex- 
cellent  treacile  de  Attra^iontbus  eleilivh^  and  was  inferted  in 
Journal  de  Fhyfique^  for  May  and  June^  17B1.     The  follow- 
iag  iietch  of  the  part  relating  to  combujlihles^  is  the  only  one 
that  can  be  allowed  to  this  note. 

Dr.  Crawford  difcbvcred,  by  the  moft  accurate  and  nice 
experiments,  that  bodies,  which  contain  a  large  portion  of 
fbhgifion^  poiTefs  but  a  fmall  (hare  oifpccijic  heat  or  fire ;  on 
the  conttaiy,  that  thofe  with  a  grc.it  (hare  of  this  laft,  con- 
uin  bot  little  phiogijfon;  and  finally,  thofc  which  are  dc-f 
prived  of  pblogijion^  increafe  their  capacity  for  a  greater  fliare 
^  fpecific  fire.  Thus,  when  reguUii  of  antimony  is  deprived' 
of  its  phlogiftoD,  by  calcination,  which  is  then  called  diapbo* 

F  f  4  retie^ 


I  -         -  -  — 
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phlogiila  leave  behind  rn  the  fire,  is  not,  how- 
ever, attended  to. 

SECT. 


.Lm^ 


r.itlc^  it  nearly  triplet  \i%  fpt^ific  fire.  The  fame  change  taVes 
place  in  the  crocus  martts  and  in  iron,  .  This  fad  is  generally 
tfue,  whatever  be  the  nature  of  the  fubft^nce ;  and  even  the 
aeriform  ones  are  in  the  fame  c^fe;.  for  pblpgiflicated  air  has 
ycry  little  fpecific  fire :  common  air  has  ipore  of  /'/ ,*  aiiddg" 
fhlogifticated  air  (hews  a  mod  prodigious  quantity  oifirtm . 

From  thefe  fads  it  is  clear,  that  phlogifion  And  fi^^  are  dif- 
tindt  and  incompatible  fubftances ;  (o  that  when,  one  enters 
into  the  compofition  of  any  body,  the  other  of  cpitrfe,  is 
expelled  from  it.  Thus  metals  are  calcined  in  copfequence 
of  a  double  attradtion,  by  which  the  metal  imparts  its,  phlo« 
gifbn  to  the  air,  while  the  air  communicates  its  fire  to  the 
metallic  calces ;  which  is  further  confirmird  by  .the  ^ir  th^vu 
fovLud  in  metallic  calces,  whofe  increafe^  weight,  by  calcination, 
•orrefponds  to  the  tf/r,  that  is  expelled  from  them^  by  their 
rcdudion  to  a  metallic^  form. 

All  combuflible  bodies  are  abfolupely  -  in  the  fame  cafe, 
Thefe  are  fubflances  which  contain :  a  large  quantity  of 
fhhgifton  in  their  compofition,  but  Ipofely  adherent  to  them* 
^ephlogiflicatcd  air^  which  is  greatly  loaded  with  Specific 
Jtr4^  has,  at  the  fame  time,  a  (Irong; attraction  to  pblogifton  ; 
and,  in  the  ad  of  comhufiion^  imparts  its  fire  to  the  com^ 
bufiible  bodyy  which  is- confumed^  whilfl  the  air  becomes  phlo*- 
gifticated,  or  loaded  with  ph  ogifton.  Thns  we  find  that  fuU 
phur  contaminates  the  air,  when  burned,  by  the  phUgifion 
it  throws  into  it,  and  the  produced  vitriolic  acid,  if  any, 
becomes  impregnated  with  the  fame. 

In  fome  cafes  the  moft  intenle  heat,  or  fendbic  fire,  is  pro« 
duced  in  the  combuftion  ;  bui  in  others  it  is  very  moderate. 
Tj^is  variety  generally  depends  from  the  quantity  and  quality 
of  the  vapours  produced  by  the  co.ijbuUion  ;  when  thefe  arc 
very  incoRliderable,  j-nd  the  reudujm  cannot  abloib  the^/'r, 
which  13  emitted  by  tlie  air,  the  remainder  is  precipitated  or 
diffufed  all  around,  and  produces  a  very  fenlible  heat.  Ou 
the  contrary,  if  the  vapours  are  capable  of  abiorbing  it, 
then  vprv  iitrle  heat  ii  prcduccd.     We  Itnow  by  the  ni'^fl  cci  - 
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.SECT.    229.    (Additional) 

I 

Inflammable  Air.  Fire  Damp.  Aer  InJIammabXs^ 

•  .       .'        ■ 

This  aeriform  fubftance  is  eafily  known  by 
its  property  of  inflaming,  when  mixed  vnth 
twice  or  thrice  its  bulk  of  common  atmofphcric 
air;  and  it  may  be  fafely  aflerted.  to  b^  die 
real  phlogifton  almoft  jmre  [/?]• 

It 


y  V'  !ti  *[*.* 


uifi  expertments/  that,  for  inftanee,  the  vapovr  of .  water. 
abf>rbs  aboiit  Soo  degretfs  of  hent  beyond  that  of  its  bailing 
flatc ;  froitf  whcnco  it  follows,  that  whenever  there  is -a  qvaft-. 
txty  of  watery  Tapoitrs  produced  by  eombufthny  very  iittld 
SmJibU  fire  nitift  beielt  So  whieri  fpirits  of  wiaearefired^ 
the  ienfible  heat,  which  relhlta  frohi  ^the  ccmbti/ii^f'td  rerf 
inconfidrtaWc,  arth'c  grcateft  prfrt  i«  abforbcd  by  the- watcrjR 
vaponrs  that  are  then  produced' j  but  when  the  phofpHorus  of 
kunkel  catches  fire,  the  heat  is  very  ftrong,*tl>ere  being  but  a- 
irnaU  quantity  ot  acid  to  carry  oJF  the  fp  dfic  fi^€  that  is  fct 
ioofc.  This  is  the  mofl  fatisfaftoiy  theory  of  the  natorejind 
procefs  of  eombufiib!e  bodies,  and  of  their  combu/^iofifio  fax  aat 
the  flate  of  our  prefent  know!ed^  has  opened  the  lield  of  ouc 
vieu's  into  the  Op-srations  of  Nature,     i'he  Editor.     .  ; 

[a]  The  late  eminent  Philoiophcr,  Prof^flbr  Bergman^ 
fpcaking  of  phlogi/hn^  in  his  admirable  Trcatifc  upon  Eledlive 
Attractions,  fays,  that  **  the  ifijidmm/fbtc  air  eximOtcd  from 
aaecals,  contains  phlogifton  ahiioil'  pure;  and  that  the  two 
celebrated  Philofophers,  Prieflley  and  Kirwan,  feem  to  haVe 
c4early  proved  the  exiftence  of  phUgi/ion^  both  analytically 
and  fyotheticalfy :  fo  thnt,  according  to  him  (this  la(k  named 
gentleman),  all  reafons  for  doubting  arc  now  removed.  This 
phlogidic  principle,  when  in  combination,  may  be  let  loofe 
by  various  methods  :  having  recovered  its  elafticity,  and 
sained  an  aerial  form^  by  a  proper  additioa  of  fpecific  hcat» 

il 
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It  is  naturally  found  in  fubterraneous  cavi- 
ties, in  ibme  coal-pits,  and  other  mines ;  in 
ibgnaot  waters^  in  the  mud  q£  Uke»[ij,  and 

other 


■*  ^ 


it  receives  tlie  nsUne  of  infiammable  aWy  Bot  fem^  Preacir 
Fhilolbphers,  at  the  head  of  whom  is  the  famous  Mr* 
LcifoiSvr^  pittcad,  that  there  dods  Aot  exift  im\i  a  bemg  ia 
KsMiUre,  las  that  called^  fince  the  time  of  Bephcr  and  Scahl, 
\y  i\it't^txit  of  phlogijion.  • 

Hi^.  iiiy  that  the  abibrptSdii,  or  combinatioki  oi  iifUopf* 
.Seated ^&irf  ^ith  itaetallic  bodies,  by  the  help  of  €re,  afxi^ 
its  expuifion  or  reparation  from  their  calces  'b^  the  ftms 
ajgenty  is  all  that  is  required  both  for  their  caUtnation^  aod 
lor  their  reduHion  or  revifoatien.  But  there  is  a  vicious  circle 
in  this -aetr  theory,  which  .eafilj  evinces,  the Jiallacy  of  thcif 
tfgvmeftt  agaiftft  the  exifiencc  of  phlogiftep.  If  it  be  owin|^ 
1^  Srtf  that  pun^  or  depUagifticaud  qir^  combioes  witli 
BKttls  to.xeduce  them  to  the  ftate  of  calcis^  why  do  all  metal* 
Se  ealcee  <thofe  of  gold  and  mercury  excepted)  re(|pire  any 
fbbgiftk  or  injlammabli  fubfiance  to  reduce  tbcvn  back  to  their 
flwtalttc .  form  ?  If  not,  it  (hould  naturally  follow  that  th^ 
Ample  eztnilfioti  of  pure  air  by  fire,  without  any  phlogiftio: 
Mitter  being  made  ufe  of,  ought  to  be  fully,  fu&iept  to  effeft 
Skat  i^vificatioo.  Monfieur  de  la  Merherie,  in  a  letter  inierte4 
ib  the  latter  part  of  the  Journal  di  Phjfique^  for  Ju^f 
^784,  p.  473,  has  produced  various  and  ftrongreafons  agaiaft» 
thefe  new,  but  feeble,  attempts  for  exploding  the  exigence  of 
Fhlogtfton ;  and  Mr.  Kirwan  is  now  colleding  the  moil  con-^ 
vincing  fads  to  fet  this  truth  in  the  moil  clear  light.  Sm 
lobat  has  banfiud  in  tht  Note  to  the  laft  Sed.  on  thhfuhjcff. 

The  Editor* 

\y\  Mr.  Volta,  profeffor  in  the  Univerfity  atj'avia^  has  diiV 
covered  a  kind  of  infiammahU  air,  which  is  very  common  in 
Nature,  and  is  found  in  the  mud  of  various  poods  and  rivukts*. 
When  a  fiick  is  thruil  into  the  mud  of  fuch  places,  the  air 
tufiies  up  in  large  bubbles ;  and  may  be  eafily  colle6ted  by  a 
fimnel,  held  fail  by  a  metallic  ring,  into  the  mouth  of  an  in- 
verted glafs  veiTel  filled  with  water,  at  the  end  of  a  (lick  ;  in 
the  fame  manner  as  Dr»  Fearfon  has  propofed  to  get  the  roe* 
dicinal  gas  of  the  Buxton  water.  This  kind  of  infla^aniable  air 
^'  feemi 
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tttnccs  hate  uh^rg6tie  pmftf^imi  ae  lay-^ 
ftalsy  tad  pttviefs,  &o.  Alf6  6n  tbd  it(i<fa^*of 
ipiingd  Iti  Pctfiz.  Mly,  ^id  'Fnmc6,  #h^i«  it 
feems  to  be  Ii6thii)g  (^Ift  bUe  ilbe  «itbtf)a(iott  df 
J)etfol. 

It  is  fbiitid  likfewif}^  «ydr  the  furf^i  6f  tlM 
earth  iii  Tdrious  pldies*  The  ignis  fihiusj  6i 
jaek-hfithtf-nsi  ^s  wtsll  as  different » fitty  tMteef^^ 
oWfe  their  exigence  to  this  fubftance;  and  the 
friting  Jhrs  fcem  to  be  nothing  elfc  but  fi> 
manj  trtlins  of  inflammable  air,  in  the  fiij[)^rtor 
J)afts  of  the  atmofpherct  which  catchihg  lire 
by  eledlricity  or  otherwife,  produce  that  ap« 
pearance  by  burning  downwards  $  -^  is  ren^ 
dcred  very  probable,  by  fchehiflihghdfe  that 
IS  ibmeiimes  very  audible  at  their  appearance. 

Iilflammable  air  is  alfo  artificially  pradvoed  ia 
great  abtlhdance,  by  the  diffdlution  df  />**<* 
ziHc^  iii  almoft  all  known  acids  (the  niinus 
excepted) ;  by  digefting  iron  in  an^  infunon  of 
galls;  by  diflblvmg  zinc  in  the  mineral  alkali ; 
by  combining  iron  and  zinc  with  voUtil  al|calit 
by  the  calcination  of  Hiefe  two  metallic  fub- 

feems  to  be  the  ufual  produce  of  the  p\itre6i£^km,  and  cotn« 
pfeat  decompofition  of  vegetable  fiibAances  in  Water!  .  Its 
inflamaiability  is  greater  or  more  intenfe  than  that  of /xr/fv/n- 
mmhU  air^  produced  from  the  fnhition  of  hcsvL  olr  zvaz  in  the 
vitrhiic  acid ;  for  it  reqirires  to  be  mixed  with  a  hrger  por- 
tkn  of  atmofpheric  air,  to  produce  its  greatell  exploiibn  by 
the  dame  of  a  candle.  Dr.  Pricflicy  mentions  thb  diicovrry  of 
Frofeflbr 'Volta^  in  his  3d  vol.  on  various  kindi  $f  air  :  and 
Mr«  Volta  hat  pnbliflied,  afterw'ards,  a  Treatife  on  this  fub- 
jed  m  Italiao,  with  an  account  of  his  difcoveiyi  Uc.    Edttdr. 

fiance^ 
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fiances  ia  the  fire:  and  Mr.  Kirwan  found 
lately^,  that  an  amalgam,  made  of  zinc  and 
mercury,  in  a  clo(e  veflel,  after  b6th  had  been 
previoufr^  dried  in  a  fuflSciently  ftrong,  and 
long  continued  heat,  produced  a  good  quantity 
of  inflammable  air ;  fo  that  the  boafled  theory  of 
ibmeFrendi  philofophers,  who  pretend  that 
fome  water  is  eflentially  necefiary  for  the  pro- 
duction of  inflammable  air^  is  evidently  £dfe.  [c]« 

OUs, 

[c]  Wbeo  in^ammable  air  and  dephlogiHicated  air  are  burned 
togetber,  water  is  found  to  be  the  reHdmim,  as  Mr.  Volta, 
many  y^ars  agd,  found  often  in  the  experiments  made  with 
his  new  £ii4ioiiieter.'  Meff.  Cavendifh,  Lavoifier,  Monge, 
La  place,  and  Meufnier,  have  afcertained  this  fa6l  %  and  that 
the  weight  of  this  water,  fo  produced,  is  nearly  the  fame  as 
'that  of  the  two  burned  airs.  But  neither  of  thefe  gentlemen 
ever  ptlrified  the  inflammable  ^n^dephlogi/iicatedzxT^  fVom  the 
vatefy  vaponrs  they  contain ;  it  is  thefe  laft,  as  it  feems, 
which  produce  that  water,  they  find  afterwards. 

Mr,  Cavendifh  fays,  that  pure  or  Jephlogijlicated  air,  is 
water  deprived  of  its  phlogidon  ;  and  that  water  Wpure  air 
united  with  pUogiflon.  But  Mr.  Watt  \hinks  that  water  is 
pompof^^  Qi'jiephloglfticattd  air,  ^nd  phl9gifion^  deprived  of 
great  part  ^f^iu  elementary  fire  i  and  that  dephlogifticated 
air  \i water  united  to  a  great  quantity  of  elementary  fire^  and 
deprived  of  its  'phlogifton. 

Mr.  Lavoifier  afferts,  that  water  is  a  combination  of  fttre 
and  infiammabli  air;  fo  that  8686  parts  of  the  firfl,  with  13 14 
of  inflamabie  air,  makes  10,000  of  water;  and  that  this  infia* 
ntaHe  air  is  12  times  lighter  than  common  air* 

But  Mr.  de  la  Metherie  holds  on  the  contrary,  that  the 
water  produced  by  the  combuftion  of  thefe  two  airs,  is  contained 
in  them  both.  The  experiments  of  the  hygrometer,  and  the 
deiiquefcence  of  falts,  prove,  beyond  all  doubt,  that  air  con- 
tains a  confiderable  quantity  of  water :  and  we  know  that  the 
mixture  ol  pure  and  nitrous  air  produces  nitrous  acid^  which 
is  as  fluid  as  water  ;  fo  that  depblogiflicated  air  evidently  con- 
tains 
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Oils,  bitumens,  and  charcoal,  diftilled  diy 
in  a  retort,  or  by  their  digeftion  on  the  fire  ; 
Jimc,  and  even  powder  of  pebbles,  digefted  in 
the  fame  manner  with  marine  acidi  or  with 
marine  acid  air^  produce  alfo  this  inflammable 
fubftance.  Its  principal  properties  are  as  follow : 

1 .  It  is  the  lighteft  of  all  aeriform  fubftances  ; 
viz.  lo,  or  even  more  times  lighter  than 
common  air.  Mr.  Kirwan  coUefted  it 
very  flowly  over  quick-filver ;  and  found 
it  then  12  times  lighter  than  •  atmos- 
pheric air.  On  this  account,  inflammable 
air  has  been  employed  in  the  new  in- 
vented aeroftates,  by  the  help  of  which 
various  adventurers  have  performed  aerial 
voyages  with  fuccefe.  But  that  inflamma- 
ble vapour,  which  is  formed  from  vitriolic 
air,  is  heavier  than  common  air. 

2.  It  cannot  be  inflamed  without  the  con- 
currence of  atmofpheric  air ;  but  when 
mixed  with  i^,  in  a  due  proportion,  and 
fet  on  fire,  it  explodes  with  a  confiderable 
noife.  If  the  mixture  be  of  dephlogijlicated 
air^  a  detonation  is  produced  as  loud,  as 
the  report  of  a  piftol  \d\ ;  but  mixed,  or 

combined 


taint  this  fluid  in  itfelf  \  and  the  experiment  of  Mr.  Kirwan, 
xnentioned  above  in  the  text,* is  a  demonflration ' that  there 
•is  not  need  of  any  water .  or  moifture  for  the  production  of 
inflammahli  air.     The  Editor. 

'  [</]  Inflammable  air,  on  account  of  its  elaftic  nature,  and 
of  its  levity,  expands  itfelf  over  a  vride  fpace,  and  may  have 
cvcrjr  particle  contignous  to  a  fufficicnt  quantity  of' the //^^ 

fhhgifuuUi 


3.  iThe  flanpic  pf  ^  candle,  a  l^iurning  c?oal, 
an  ^l^ric  fpafjk,  a^d  t](]iat  j^roduced  by 
the  (Irok?  gf  p  flmt,  with  i^d,  lets  it  qu 
fire.  From  whence  it  h  evident,  that  the 
idea  of  ^employing  >this  I9A  kin^  of  light, 
iu  ibcffe  iQines  wh^f^  ^nflap^mable  air  hap-^ 
pens  to  ^>e  fojind,  is  errpn^Qw^ ;  though, 
as  it  ^Iw^ys  pccupiqs  the  higher  p^irt  of 
the^iubterraneous  cavities,  pn  ^tCQCHiut  of  its 
levity,  it  may  happen  fometioi^s  to  efcapc 
the  ad:ion  of  the  iire. 

4.  When. unmixed  and  purej  it  €;x(inguifhes 
fire. 

5.  Jf  breathed,  k  kills  animals.  Thofe  who 
pretended  to  breathe  it  with  impunity,  did 
not  previoydy  breathe  ojut^  horjfi  their 
kt)g$,  the  whole  of  the  cofpcpoa  a^r,  that 
therp  was  befor-e. 

6.  It  has  fa  ffUfagreqab^  TmeUtWh^  e^^ 
from  metals ;  if  pver/mercury^  Ithei^ell  is 

better.    That  whi<ph  ^  fP!^^^  iiiipaarfhes, 
iknelJis  muffy. 

7.  It  is  »pt  abfprbeji  rhy  w,at^,^t  kaft  that 
which  is  extracted  from  metals,^  over  which 
it  may  be  kept  a  long  time  without  altera- 
tion ;  but  after  one  or  two  years,  it  is  no 
more  inflwu^ajble. 


^f«OT*M«MMBMMMMB^MtaWia«M| 


ffilogiflicatidair  xmxfid.yn\th.  Jn  this  fiti^^ipp  a  fpai:lL  of  fire 
:pervadct  ttie  whole  m^  at  oace,  ^q4  pro<iu(;es  ^thtt  yioi^nc 

8.  Does 


I 

8*  Does  not  render  Itme-water  turbid  by  it^^ 
felf ;  but  being  ipflamed  over  it,  the  water 
isvtroiiyed,  and  depcilits  {brat  of  (the  chalk 
it  contains* 
9*  Has  no  acid  qualities. 
lo«  Docs  not  calcine  metals ;  on  the  contrary^ 
DK  ft^Mey  has  revived  fbme  of  their 
calces  *by  the  rays  of  the  fun,  through  ft 
buruing  lens,  in  a  glafs  vefTel  filled  with 
tills  air,  over  a  bafbn  of  mercury. 

1 1 .  It  accelerates  Tegetition. 

12.  It  hinders  putrefafHon,  though  in  a  d6^ 
gree  very  inferior  to  fixed  ain 

13.  ft  is  abfoi"bed  by  charcoal  [^]* 

EiCtorp  chiefly  from  Leonhardi,  Kii^an,  4ic. 

SECT. 


[/]  Ibflaaiinable  air  admits  confiderable  varieties^  according; 
Co  th^  nature  of  the  fubftances  from  which  it  is  producedy 
asd  often  gives  different  refiduums  upon  combuftion,  fome  of 
which  are  of  the  acid  kind.  If  it  is  produced  from  charcoal, 
it  jrields  aerial  acid^  ov  fixt  air :  from  folutions  of  metallic 
fubfiances  in  the  vitriolic^  nitrous^  or  marine  acids^  it  yielfia 
tbefe  refpt^ve  acids,  as  Mr.  Lavoifier  aflbrts. 

iEther,  converted  into  vapour  in  a  vacuum,  gives  a  per- 
manent etafiic  vapour,  which  is  inftatnMable.  The  atmofphere, 
whick  floats  round  the /rajrf»//^  (the  plant  called  diiUime 
hUmc^  which  growi  in  the  v90qA%  oi  Lan^uedoc^  Provence^  ttaly^ 
Ice.)  b  inflamable  from  the  admixture  of  its  vapours,  which 
jeem  to  be  of  the  nature  of  an  elfential  oil :  fo  that  on  ap> 
proaching  the  flame  of  a  candle  under  this  plant,  in  hot  wea- 
ther»  it  takes  Bre  in  an  inftant ;  although  the  eflential  oil,  ex- 
tra£bed  from  this  plant  by  dlftillatiot^,  is  not  inflamable,  oa 
account  of  the  watery  particles  mixed  with  it,  as  Mr.  Bomare 
aflects. 

Mr.  Scheele  is  of  opinion,  that  every  inflammable  air  is 
.  compoicd  of  a  Tery  f{U)tiIe  oil.    Thir -coincides  "with  the  idea 

entertained 


• 
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*  ■ 


• « 


SECT.    23p«    (AdditionaL)  . 

•  ■  «  . 

Hepatic  Air. 

'         •■•- 

*  ■         •  ' 

This  air  feems  to  confift  of  fulphur,  held  in 
iblution,  in  vitriolic  or  marine  air.  It  is  in- 
flammable, when  mixed  with  three  quarters  of 
its  bulk  of  common  air.  Nitre  will  take  up 
4bout  half  the  bulk  of  this  air :  and  when  fatu- 
nted  with  it,  will  turn  filver  black;,  but  if 
ftrong  dephlogifticated  nitrous  acid  be  dropped 
into  this  water,  the  fuphur  will  be  precipi- 
tated [a]. 

One 


entertained,  by  chymifts,  of  their  phlogidon  ;  and  is  confirmed 
by  the  fadty  of  its  being  naturally  found  iii  thofe  fprings  fron* 
whence  iffues  petrol,  whofe  exhalations  are  vety  inHamable. 

The  refiduum,  which  remains  in  the  atnrsfphere  after  the 
combuftion  of  inflammable  air,  is  extremely  noxious  to  animals* 
Doftor  Pricftley  takes  it  to  be  a  combination  of  fhlogijion 
with  pun  air^  and,  on  this  account,  calls  it  phloglflicated  aiir. 
But  Mr.  Lavoider,  on  the  contrary,  thinks  this  to  be  a  prt^ 
m'ttivi  fubjlance  of  an  unchangeable  nature,  and  gives  it  the 
lingular  name  oi  atmoftheric  miphitis.     The  Editor, 

[a]  The  great  Swedifli  Chcmift  Mr,  Scheele,  was  the  firft 
who  diicovered  the  cxiftence  of  this  kind  of  air;  and  al- 
though his  Treatife  on  Air  and  I'ire  has  been  publifhed  finCc 
tlie  year  1777^  hardly  any  other  philofopher  has  c^refiiliy 
examined  its  lingular  properties.  Mr.  Kirwao  has,  hpweYCT,* 
applied  himfclf  of  late  to  this  object ;  and  has  cohitnurii- 
cated  to  the  Royal  Society,  his  various  and  interefHng  obfet*- 
rations  upon  it ;  as  thefe  were  made  on  veiTels  Over  quickfilver, 
we  may  depend  on  the  refults,  be"^aufe,  if  the  veiTels  are  over 
water,  this  air  is  in  great  part  abforbcd  by  it ;'  and  for  thit 

circtimfiaRC» 
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One'  hundred  cubic  inches  of  this-air,  may 
liold  eight  grains  of  fulphilr  in  folution,  in  thi^ 
temperature  of  60® ;   and  more,  if  hotter. 

Atmofpheric  air  alfb  decompofes -hepatic  air. 

It  is  found  in  many  mineral  waters,  and  pa^r- 
ticularlyin  the  hor  baths  of  Aix-la-Ghapclle. 

The 


circumftaoce  thefe  refults  are  fometimes  different  from  thofe 
of  Mr.  Senebier,  who  has  wrote  on  the  fame  fiibjcdt. 

Profcflbr  Leonhardy,  in  his  Treatifc  upon  the  Difcovcries  of 
variouf  j/irs^  points  out  the  mod  part  of  the  following  pro'*> 
pcrties  of  hepatic  air* 

!•  Its  fmcll  diftinguirties  it  from  any  other  kind  of  air, 
being*  like  the  fmell  of  rotten  eggs,  or  the  fmell  of 
hrpar  fulphuris.  . 
3.  Mixed  with  two-thirds  of  common  or  nitrous  air,  it  may  be 
fet  on  fire  by  the  flame  pfa  candle,  like  the  inflammable  air 
of  the  laft  Sedlion  ;  the  velTel  is  filled  with  a  white  thick 
fmoke,  which  fmells  like  volatil  fpirit  of  fulphur ;  and 
a  white  powder  is  depofited,  which  confills  of  ful- 
phur.   It  detonates  with  dephlogijiicated  air, 

3.  It  is  mifcible  with  watei*,  and  communicates  to  it  a  fiat, 
but  penetrating  and  very  difagreeable  flavour. 

4.  It  kills  animals,  if  inclofed  therein. 

5.  It  extinguidies  alfo  the  flame  of  a  candle  when  immerfed 
in  it. 

6.  Does  not  change  the  colour  of  paper  tinged  with  Fer- 
nanbuco  wood : 

7.  But  it  always  turns  the  tincture  of  turnfol  to  red,  what- 
ever be  the  manner  by  which  it  had  been  produced. 

S.  Mixed  with  atmofpheric  air,  it  phlogiilicatcs  it. 
9.  The  vitriolic,  marine,  and  acetous  acid,  do  not  precipi- 
tate the  fulphur  from  it.     But 

10.  Nitrous  acid,  and  ciephlogiilicated  marine  acid,  do  pre- 
picitate  the  fulphur  from  it. 

11.  Tin,  bifmuth,  regulus  of  antimony,  and  zinc,  are  not 
attacked  by  this  air. 

G  g  12.  But 
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The  caufe  and  manner  of  their  containing  iul- 
phur,  which  was  long  a  problem^  has  at  laft 
been  happily  explained  by  Mr.  Bergman* 

It  plentiftilly  occurs  in  the  neighbourhood 
T>fvolcanos,  and  in  feveral.mines*    Kirwan. 

•  »i  ■!  Ill  ,  .11  I    ,    ,1 

12.  But  copper  and  iron  become  of  a  blue  colour;   lead 
eafily  tamilhes,  when  immerfed  in  it ;  and  onercuiy  be* 
comes  black* 
J3»  Water,  impregnated  with  hepatic  air,  ttims  filrer  black'; 
precipitates  arfenic,  from  its  folvent,  into  a  powder  re* 
fembUng  orpigment :  precipitates  zinc  from  the  vitrio- 
lic acid :  and  the  folution  of  corrofive  fublimate,  into  a 
white  powder.     The  folutions  of  filver  in  nitrous  acid 
and  of  fait  of  lead,  are  precipitated  of  a  black  colour. 
The  folution  ^f  copper,  and  of  the  martial  vitriol,  as 
well  as  that  of  mercury  in  nitrous  acid,  are  precipitated 
by  the  fame,  of  a  dark  brown  colour* 
I4«  This  water,  fo  impregnated^  diiToIves  iron  filings;  and 
this  folution  takes  a  purple  colour,  if  the  rnfiifion  of 
galls  be  added  to  it*    But  phlogifticated  alkali  does  not 
produce  any  change, 
z  j.  It  does  not  precipitate  lime  from  lime-water,  unlefs  a 
very  large  quantity  of  this  air  palTes  through  a  fmall  one 
of  water. 
Hepatic  air  is  eafily  obtained  by  art,  from  all  forts  of  liver 
of  fulphur,  whether  the  bafe  be  an  alkali,  an  earth,  or  a 
metal,  if  any  acid  is  poured  upon  it :  and  the  better,  if  ufe 
is  made  of  the  marine  acid,  becaufe  it  contains  phlogifton 
enough,  and  docs  not  fo  ilrongly  attracts  that  of  the  hipar 
fulphuris.    For  this  rcafon  the  nitious  acid  is  not  fit  for  this 
procefs,  as  it  combines  itf<^lf  with  the  phlogKlon,  and  produces 
nitrous  air.    It  may  alfo  be  produced,  by  diftilling  a  mixture 
or  fulphw'  and  p9%vdired  charcoal^  or  of  futphur  and  oil,  &c. 
According  to  Mr.  Kirwan  (in  the  firft  part  of  Phil.  Tranf. 
for  1 786) ,  hepatic  air  coafifts  oi fulphur  alone,  kept  in  an  aerial 
ftale  by  the  matter  of  heaU     It  has  evidently,  though  weakly^ 
an  acidity  of  the  vhr'iolic  kmd^  as  fulphur  docs ;  and  no  iti" 
fiammabltair  can  be  extracted  from  it,  unlefs  when  produced 
by  thofe  compounds,  which  afford  the  Cnme,  as  carbonaceous^ 
zu^  faccharine  compouiidsj  &c..    ^bt  Editor^ 

SECT. 
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SECT.     i3i.    (,i54r) 

Pbtogifion  combined  with  Aeriat  Acid.  B/adk 
Liadf  or  fTadd.  Phlogifton  ac^do  aereo 
fatiatum.  Plumbago,  La(.  Reifbley^  Germ. 
Bl jertt,  Swed.  [a\. 

.%...  It  is  found 
i.  Of  a  fteel-graiacd  and  dull  texture,  textura 
cbalyhea.    It  is  naturally  black ;  but  when  • 
rubbed^  it  gives  a  dark  lead-coloun 

c.  Of 

[a\  The  Anthor,  and.  all  ptecediAg  Mineralogifts,  con- 
founded the  black  It  ad  with  molybdena^  whofe  appearance  is 
nearly  the  fame ;  although,  on  clofe  examination,  the  texture 
of  the  lad,  which  is  compofed  of  very  diftindt  oblong^  fcales, 
eafily  difUnguilhet  it  from  the  black  bead.  This  laft  fub- 
fiance,  havbg  been  lately  found  to  be  of  a  metallic  nature, 
will  be  ranged  among  the  Scmi-metals  in  the  fourth  and  laft 
Clait  of  Minerals. 

The  black-lead,  or  plumbago,  is  a  foffil  fubftance  extremely 
black  ;  but  when  frefh  cut  it  appcan  of  a  bluifh  white,  and 
fliining  as  lead« 

lu  texture  is  micaceous,  and  minutely  fcaly ;  pretty  brittle; 
and,  when  broken^  of  a  granullar  and  dull  appearance. 

It  leaves  a  fine  blackiih,  fmooth,  and  ihining  trace,  when 
nibbed  on  paper;  but  of  a  much  darker  hue  than  that  made 
with  molybdene,  which  has  a  whit^  dlvering  appearanae.  This 
cafily  dilUnguilbes  one  from  the  other. 

Black-lead  is  too  foit  to  fiiike  fire  with  fteeU 
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c.  Of  a  fine  fcaly  and  coarfe-griined  texture, 
textura  micacea  et  granulata.  Coarfe  black- 
lead. 

It  has 


"¥-*< 


Il8  fpecific  gravity  is  from  1,987  to  2,267,  Briflbn  fdutid  it 
to  bc=2,i456. 

Is  infoluble  in  the  mineral  aci^s. 

In  a  ftrong  heat  and  open  fire  it  is  wholly  volatile, 'leaving 
only  a  little  iron^  which  feeros  to  be  accidentally  fqund  in  it^ 
and  a  few  grains  of  filigcoiis  earth,  ' 

The  tifnal  fluxes  do  not  effe^  its  fiiHon,  .    • 

*    It  is  depompofed  by  detonnafion'with  nitre,  in  a. red  hot 
crucible. 

Mr.  Schecle '  found  that  plumb.fgo  con  lifts  of  phlogifton 

' ;  combined,  with  aerial  acid.  But  Mr.  Pelletier  has  demonftrated, 

that,  when  it  is  pure,  it  leither  produces  any  fixed  or  infla- 

mablc  air\   both  which,  when  found,  are  entirely  owing  to 

the  lubftanccs  that  are  mixed  with  it. 

One p^n  of p/umbagOy  according  to  Mr.  Scheele,  requires  ten 
'  of  nirre  to  decompofe  it,  uhereas  one  of  charcoal  requires  five 
"of  nitre;  hence  it  appears  to  contain  twice  as  much  phlogidon 
'as  charcoal  does. 

'  "   From  hence  Mr.  Kirw an.  deduces,  that  100  parts  of  plum- 
bago conrain  67  pf  phlogillpn  ;   for  100  gr,  of  nitre  contain 
31  ^r.  of  real  ulircus  acid\  thefe  are  decompofed,  when  it  re- 
ceives as  much  phl6gifton  as  *is  necefTary  to  convert  it  into 
nitrous  acidy  or  a  little  more.    Now  33  rr.  of  nitrous  acid  arc 
j»ri>nverted  into  nitrous  air  by '67  ^r.  of  phlogifton  ;  then  100 
'^gr.  of  nitre  require,  for  their  decompofition,  67  gr,  of  phlo- 
gidon.     The  remaining  33  pa>ts  may  be  water,  or  other  vola- 
^  tile  fubftance.    Fbr,  according  to  Meffieurs  Gahn  and  Hielm, 
100  gr,  of  phimbago,  calcined  in  a  mufile,  did  loofe  90  grm 
'  in  weight,  the  remainder  was  a'fcrrugineous  earth  ;  and  the 
'l\vlphiireolis' fmell  Ihewcd  it. contained  fomc  pyrite,    which 
*^o\h  ;^Te  ficdderttarto  the  black-lead.    But  Mr.  Pelletier  af- 
firms, that  thi^  fubllancc  is  volatilized  in  a  flrong  fire,  witfiout 
producing  any  :rir,  m)r  other  aeriform  fubftinet :  from  wbcncc 

it 
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It  has  at.  the  fame  time  a  fcaly  and  a  granu- 
lated appearance. 

From 


H  muft  be  concluded,  that  the  plumbago  analyfed  by  Mr. 
Scbcele,  was  not  quite  pure. 

But  when  this  fubflance  is  expofed  in  clofe  vefl*els,  it  under- 
goes a  long  and  flrong  beat,  as  charcoal  does,  without  any 
lofs  in  its  weight. 

Our  Author  (Cronftedt),  has  obferved,  in  a  note  to  this 
Sedlion,  that  ^*  ProfeiTor  Pott  had  examined  the  black  lead 
**  in  covered  vefTels,  and  Mr.  Qiiifi,  in  an  open  fire:  from 
•*  which  difference  in  the  method  of  treating  it,  different 
**  notions  have  arifen  :  becaufe  the  black-lead  is  nearly  qn^- 
**  terable  when  expofed  tp  the  fire  in  covered  veiTels,  or  when 
**  immediately  put  into  a  flrong  charcoal  jire,  but  it  is  almo^ 
**  wholly  volatile  in  a  calcining. heat.  This  is  the  care..>vitp 
^  feveral  others  of  the  mineral  phlogiftons;  and  fropa  this  Wjb 
^^  may  in  general  learn,  how  neceiTary,  it  is  to  examini^.  tl^e 
**  mineral  bodies  by.  many  and  different  methods;  and  co.ei^-. 
<*  deavour  to  multiply  the  experiments  more,  than  what  b^s  . 
"  been  hitheno  done." 

Mr.  Pdletier  alTerts^  that  met^illic  calces  cannot  b^  r(edi\jc^ 
with  it  alone,  unlefs  mixed  yfhh  fixed  alkaly^  in.  the  fanie 
manner  as  when  charcoal  is  employed  in  fuch  civcuoi(lanQCS« 

Nor  can  it  be  combined  with  iron,  as  Berg^pan  aflerts,  qv 
with  any  other  metal,  although  it  may  be  fimply  interfpcriiyd 
between  its  particles.  ..      ' 

Mr.  Pelletier  acknowledges,  that  thprc  is  a  kind  of  pluni« 
bago  found  fwimming  over  the  melted  iron  in  large  furnaces, 
where  iron-ores  are  fmdted.  But  he  thinks  that  this  muft 
have  been  naturally  mixed  with  the  miiucrpl;  and  it  is  the 
only  known  plumbago  of  a  very  diflin£t  lamellar  form,  as 
he  obferved  in  the  pieces  got  from  the  iron-works  at  VaU 
]ancy«  in  the  French  Province  of  Berry. 

This  fingular  foflil  was  clafled  alfo  among  the  hiflammahUs 
by  Profeflbr  Bergman,  in  his  Sciagraphia^  as  well  as  the 
diamond^  on  account  of  their  burning  in  a  vehemcr^t 
fire,  without  leaving  any  refiduum.  Mr.  Kirvvan,  in  his 
excellent    EJennnts    of    Afineralogy^    thought    they     bojh 

G  g  3  dcfciTci 
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From  Gran  in  the  province  of  Upland,  and 
from  Tavadehuflan  in  Finland  f^l. 
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deferved  to  be  treated  feperately  from  any  other  clafs  of 
foffil  fubftancesy  on  account  of  their  combuftion  commencing 
at  fo  high  a  degree  of  heat ;  but  I  thought  proper  to  pre- 
ferve  them  both,  in  the  claiTes  where  our  Author  had  put 
them  at  firdy  as  was  already  mentioned,  Note  a,  page  453. 

[h]  Black-lead  is  found  in  various  parts  of  the  world,  thougl^ 
fparingly>  and  of  very  different  qualities ;  viz.  in  Germany^ 
France^  Spain ^  Cape  of  Go$d  Hope^  and  America  \  hut  the  beft 
fort,  which  by  its  fine  black  and  ihining  fubftance,  is  the 
flttefk  of  all  for  making  good  pencils  to  draw  upon  paper, 
is  only  found  in  the  County  of  Cumberland^  in  England,  at  a 
place  called  BorrowdaU^  which  m^  be  faid  to  fumifh  the 
whole  continent  abroad,  as  well  as  at  home,  with  this  ufefol 
!Minera] ,  I  b ave  feen  various  fpecimens  from  different  countries, 
bot  their  coarfe  texture  and  bad  quality,  cannot  bear  any  com* 
parifon  with  that  of  Borrowdale^  though  it  fometitties,  but 
feIdoro>  contains  pyritaceous  particles  of  iron,  &c.  It  is  but  z, 
ifew  years  ago  that  this  mine  feemcd  to  be  almofl  exhaufted ;  but 
by  digging  fome  few  yards  through  the  ftrata  underneath, 
iccotding  to  the  advice  of  an  experienced  Miner,  whole  opi- 
nion had  beep  long  unattended  to,  a  very  thick  and  rich 
vein  of  the  beft  black-lead  has  been  difcoyered,  to  tht  great 
joy  of  the  proprietors,  and  advantage  of  the  public. 

The  great  ufe  of  plumbago,  is  to  draw  the  out-lines  and 
(ketches  of  any  figure  on  paper,  in  the  mod  eafy  aQd  expe« 
ditious  manner;  and  it  has  the  ad^'antage  of  being  taken  off 
at  pleafure,  by  nibbing  it  off  entirely  with  a  piece  of  that 
elaftic  gum  or  refinous  fubftance,  which  comes  chiefly  from 
lirafil,  called  by  thp  natives  Caouuchoucy  anfl  known  in  England, 
(not  many  years  ago,  for  this  ufe)  by  the  n^me  <^f  Indian-rub^ 
her.     See  the  following  Scdt.  238.  on  the  elaftic  Petrol. 

The  pluipbago  is  adapted  for  this  purpofe,  by  being  ciit 
ipto  thin  parallelopipeds,  and  put  in  quadrangular  grooves 
made  of  cyprefs-wood  j  and  a  flit  being  glued  over, 'they 
aiic  wQrked  into  fpiall  cylinders  like  quills.    This  is  the  true 

method 
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SECT.    232.    (Additional.) 

# 

Mineral  tallow*    Sewsm  minerak.  Mumia^  LaX. 

Bekjfoon. 

This  was  found  in  the  fea  on  the  coafts  of 
Finland,  in  the  year  1736.  Its  fpecific  gravity 
is  0,770 ;  whereas  that  of  tallow  is  0,969.  It 
bfima  with  a  blue  flame,  and  a  fmell  of  greafe^ 
leaving  a  black  vifcid  matter,  which  is  with 
more  difficulty  confumed. 


method  by  which  the  good  Engliih  pencils  are  made ;  whereat 
the  method^  indicated  by  Mr.  Fourcroy,  of  employing  th« 
powder  of  thit  mineral,  made  into  a  pafte  with  fulphur,  or  nuxed 
with  fimie  mnciilagenout  fiibfiance,  is  lever  employed  but  by 
fiuDc  poor  Jews,  who  fell  thefe  pencils  very  cheap  for  carpen« 
ters  workf  and  other  coarfe  drawings. 

One  part  of  plumbago,  with  ^hree  of  clay,  and  fome  cows 
hair,  makei  an  excellent  plafter  for  covering  retorts  in  chemi- 
cal laborBlorieSt  as  it  keeps  the  fame  form,  even  after  they 
bappeo  to  melt  with  the  force  of  iirc. 

The  fkmous  crucibles  of  Ypfen,  are  made  at  PafTaw,  in 
Saxony,  with  plumbago  mixed  with  clay  :  they  are  known  in 
England  by  the  name  of  Hiffian  crucibles ;  but  there  is  now  a 
manufa^ory  of  the  fame  kind  at  Chelfea,  near  London,  where 
crucibles  are  made  nearly  as  good  as  the  foreign  ones.  The 
powder  of  bUdt'liad  ferves  alfo  to  cover  the  flraps  of  razors ; 
and  it  is  with  it,  that  caft-iron  work,  as  floves  and  the  like, 
receive  a  ibining  furface;  but  an  ufeful  application  of  this 
ftul^  not  generally  known,  is  to  fmooth  the  furfaces  of  wood- 
work, whicli  Hide  one  over  the  other,  fuch  as  wooden^/cnwSf 
fickers'fr^is^  &c.  as  neither  greafy  nor  oily  fubfbances,  or 
any  kind  of  foapy  ointments,  produce  fo  good  an  effed  on 
than*    Thi  EJitcr. 

G  g  +  It 
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It  is  foluble  iji  fpirit  of  wine,  only  whea 
tartarized :  and  even  then  leaves  an  infbluble 
refiduum;  but  exprefled  oils  diflolve  it  when 
boiling. 

It  is  alfo  found  in  fome  rocky  parts  of  Perfia, 
but  feems  mixed  with  Patrol,  and  is  there 
cajled  Schebennaady  Tfienperiy  Kodrett. 

Mr.  Herman,  a  phyfician  of  Stralburg,  inen- 
tions  a  fpring  in  the  ncighbourhocxl  6f  that 
city,  which  contains  a  fubftance  of  this  fort 
diffufed  througii  it,  which  feparates  on  ebul- 
lition, and  rnay  then  be  collefted. 

Thus  far  Mr.  Kirwan,  who,  with  great  pro- 
priety, infertcd  this  fubftance  in  his  Elements 
of  Mineralogy^  among  Phlogiftic  Minerals  ;  but 
I)r,  JLippert  was  doubtful  whether  this  fub- 
ftance could  be  clafl'ed  amongft  them,  though 
he  has  not  given  any  good  reafon  for  excluding 
it. 

5lut  that  there  exifts  a  fat  mineral,  like 
tallo'w  or  butter^  has  been  lately  proved  .by 
the  extraflion  of  a  greafy  fubftance  out  of 
peat  in  Lancaftiire,  as  wuU  be  mentioned  in 
Se£l:.  2^50.     ^he  Editor. 


SECT. 
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SECT.    233.    (145.) 

Ambergris.     Ambra  grifeiu 

It  IS  commonly  reckobed  to  belong  to  the^ 
mineral  kingdom,  although  it  is  faid  to 
have  doubtful  marks  of  its  origin  \a\. 

a.  It 


\a\  AiDbergrifCy  accordiDg  to  the  aflertion  of  Mr.  Aublet, 
(in  his  Hift9ire  delaGnyanc^  printed  in  1774)9  is  nothing 
more  than  the  juice  of  a  tree  iofpiflated  by  evaporation  inta 
a  concrete  fonn.  This  tree  grows  in  Guyana,  and  is  called 
CwMtf,  but  has  not  been  invedigated  by  other  botanifts. 
When  iboQC  branches  are  broken  by  high  winds,  a  large  quan« 
tity  of  the  juice  conies  out :  and,  if  it  chances  to  have  tinoe  to 
dry,  various  nuifles  (fome  of  which  had  been  i;^  large,  as 
to  weigh  1200  pounds  and  more),  are  carried  into  the  rivers  by 
heavy  rains,  and  through  them  into  the  fea :  afterwards  they 
are  either  tlirown  into  the  (horci  or  eaten  by  fome  fi(h,  chiefly 
the  fpermaceti-whale,  known  by  the  name  of  Pbyfettr^Mixro* 
Cipbalus^  among  16^'oiogifis.  This  kind  of  whale  is  very 
greedy  of  this  gum-rehn,  and  fwaliows  fuch  large  quantities, 
when  it  meets  with  it,  that  they  generally  become  fick  ;  fo  that 
likofe  employed  in  the  fifhery  of  thefe  whales,  always  expert  to 
find  fome  amber,  mixed  with  the  excrements  and  remains  of 
other  food,  in  the  bowels  of  thofe  whales,  who  are  lean. 
Various  authors,  among  whom  is  Father  Santos,  in  his  Ethopia 
OriiHtal^  who  travelled  to  various  places  of  the  African  coafi, 
and  Bomare,  fay,  that  fome  fpecies  of  birds  are  fond  of  eating 
this  fubftance,  as  well  as  the  whales  and  other  fi(hes. 
This  accounts  very  well  for  the  claws ^  beaks ^  bones^  and  fea* 
tbcrs  of  birds ;  parts  of  V'getahUs  j  Jheds  and  b^i^es  ef  fijh^ 
and  particularly  for  the  bioks  of  the  cuttle  fifli,  or  fepia 
P^ipi4iat  that  are  fometimes  found  in  the  mafs  of  this  fub- 
ibmce.    Dr.  Sarediar,  however,  attended  only  to  theie  laft, 

though 


45« 


A  It  h»  an  agreeable  fmrll,  chkfl j  when 

bomt: 
t.  Is  confiimed  in  an  open  fiie: 
^.  Softens  in  a  flight  degree  of  warmth,  fb 

as  to  fiick  to  the  teeth*  like  pitch. 
J.  it  b  of  a  black  or  grey  colour ;  and  of  a 

dull  or  fine  grained  faccuic  [i]. 

The 


ikof^^  be  had  icaitiocicd  alio  the  other  fabJrsLiices  in  hb 
foprr^  micTXed  m  the  Pb'ikfc^luccl  Trmmf^SiMmi  tax  iT&s* 
wherein  he  zttempu  to  c&M't(h  the  Terr  errooeoos  opiniooy 
dnt  the  amber  is  ootfaiog  eMc  bat  a  preter-oatiirally  hadrdencd 
^BBS«  ^^  faeces  of  the  fhjftUr  wbab.  It  is  not  a  little  far« 
fnAng^  diat  both  Dr.  WttfaeriBg  and  Mr.  Kinraa  have  em- 
hnud  this  ill-grounded  notioii.  Cenaialj  thej  did  not  read 
that  p^per  with  any  Ibrt  of  attestiooy  er  thtj  wtmld  ha?e 
pertdred  the  fntflitj  of  his  reaibniDg. 

[^]  The  late  Mr.  AiMet  abovcwcDtioaed,  with  whom  I 
was  isttmatelj  acquainted,  gave  me  ibme  ipecimens  of  thia 
gmn-friin,  which  he  colk^ed,  on  the  fpot,  firom  the  cmnu 
frgf^  at  Guyana.  The  beft  of  thefe  I  prefented  to  my  late 
worthy  friend  Dr.  FothergtU,  who,  for  the  eminent  qualitiet 
of  hb  mind,  and  the  benerolence  of  his  heart,  will  be  ever 
regretted  by  all  that  knew  him.  From  the  remainder  of  thefe 
fpecimens,  I  gare  the  beft  to  my  worthy  friend  Dr.  Combei^ 
F.  R.  S. :  and  the  reft  I  ftfll  keep.  It  is  of  a  whitiih  brown 
eolonr,  with  a  ydlowifh  ihadej  it  melts  and  bams  like  wax 
on  the  fire,  bnt  it  is  rather  of  a  more  powdery  confiftency 
than  any  amber  1  have  feen,  ptdbably  on  account  of  the  im- 
proper feafon  in  which  it  was  colleded.  The  fingnlanty  of 
this  gumo-refin  is,  that  it  imbibes  very  ftrongly  the  fmell  of 
the  aromatic  fubftances  which  furround  it ;  and  it  is  well 
known,  that  perfumers  avail  themfelves  very  confiderably  of 
this  advantage.  My  late  friend,  Mr.  Rouelle,  one  of  the 
greateft  chemifls  of  France,  examined  very  carefully,  this  fub« 
Kance  bronght  over  by  Mr.  Anblet :  and  found  that  it  pro* 
duced  the  very  fatr.^  refults  as  any  other  good  kind  of  amber. 
<efides  Mn  Anblet's  authoritf,  whieh.  is  decifive,  as  being 

grounded 
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The  grey  is  reckoned  the  beft,  and  is  fold 
very  dear.  This  drug  is  brought  to  Europe 
i&om  the  Indies.  It  is  employed  in  medicine: 
and  alfo  as  a  perfume  [r]  • 

"    ^       .       \ . ' 

grounded  upon'  dire^  proofs  of  fac>,  Rumphiuft,  quoted  by 
Bergman,  loqg  fince  mentioned  .a  tree,  called  Nanarium^ 
wh^  in^iirated  juice  refembles  amber.  It  cannot  therefore 
at  pre&nt  be  doubted  that  the  origin  of  this  phlogiiUp  fub- 
ftanc^  18  the  vegetable  kingdom ;  although  it  may  be  oftm 
^outui  and  reputed*  as  a  proda^  of  the  foffil  kind. 

This  fubfiance,  being  analyfed  by  MeiTrs.  GeofroyandNew;* 
maOf  quoted  by  Mr*  Fourcroy,  yielded  them'  the  fame  prin* 
dpl^,  as  the  bitumens ;  viz*  an  add  fpirit,  a  concrete  acid 
fait,  ibme  oil,  and  a  charry  refidtium ;  which  evidently  evincetf 
I  think,  that  all  thefe  fat  and  oily  foffil  fubftances,  have  their 
origin  from  the  other  two  kingdoms  of  Nature.     The  Ediur. 

[c\  Ambefgrife  is  not  only  brought  from  the  Eaft  Indiet^ 
but  from  the  coafls  of  the  Bahama  lilaods,  Brafil,  Madagaf- 
car,  Africa,  China,  Japan,  the  Molucca  IiIandS|  the  coafis  of 
Coromandel,  Sumatra,  &c.     Pr.  Lij^rt,  in  the  Treatife  he 
puUilhcd  at  Vienna,  in  1782,  entitled  Phhgiftohgia  Mituralis^ 
has  copied  chiefly  from  Wallerius  what   he  aflerts  of  this 
fubftance.     He  affirms,  that  there  are  eight  known  fpecies  of 
amber,  five  of  a  fipgle  colour ;  vi%.  the  white  and  the  black 
from  the  Ifland  of  Nicobar,  in  the  Gulph  of  Bengal,  the  afii 
coloured,  the  yellow,  and  the  blackifli ;  and  two  variegated  ; 
tvz.  the  grey  coloured  with  black  fpecks,  and  the  grey  with 
yellow  fpecks.     This  laft  he  aflerts  to  be  the  moft  edeemed 
on  account  of  its  very  fragrant  fmell,  and  to  come  from  the 
South  coafl  of  Africa  and  Madagafcar,  as  well  as  from  Suma- 
tra ;  and  that  the  black  dark  colouied  amber  is  often  fbimd 
in  the  bowels  of  the  cetaceous  fifkes.    The  fame  author  adds 
alfo  from  Wallerius,  that  by  diftilling  the  oil  of  yellow  amber 
(fuccinum)  with  three  parts  and ,  a  half  of  fuming  nitrous 
acid,  a  refiduum  remains  like  rofin,  which  emits  a  perfed 
fmell  of  muik ;  from  whence  fome  conclade,  that  the  amber- 
griie  belongs  to  the  foffil  kind:  the  contraiy,  however,  it 
evinced  in  the  preceding  Note.    Thi  Edinr* 

2  SECT. 
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It  is  fappofed  to  be  of  vegetable  origin,  (kicc 
it  is  i^d  tabe  found  together  with  wood  in  the 
earth. 

By  diftillation  it  yields  water,  oil,  and  a  vo« 
latile  acid  fait,  which  the  above-mentioned  au- 
thor has  thought  to  be  the  acid  of  common  £d^ 
\inited  with  a  fmall  portion  of  phlogiftbn. 

InfeOs, 

75  ET*  ^^  ^^i<  fubftance  neutralize  100  gr.  of  nitrous  icid; 
and  of  courfe,  100' gr.  of  yellow  amber  contain. oearl/ 90  of 
phlogifiooi 

By  difttlittioci -tt  afibrdt  a  (mall  quantity  of  water^  .saofl 
of  the  nature  of  petrol,  and  ilie  peculiar  acid  called  the 
Juceimottt^  liready /hentioned  ia  Sedt.  i66. 

xoo  grains  of  amber  afford  about  7^  of  petroleum^'  4.$  of 
fait,  viz.  of  the  fuccineous  acid;  the  remainder  is  a  fixed 
matter,  and  water. 

According  to  Scheele,  this  amber  yields,  bydiitillation,  an 
aqueous  acM,  which  poflelTes  'all  the  qualities  of  vinegar.  If 
fo,  it  is  probtibly  of  a  vegetable  origin.     Kirvfan. 

My  late  friend.  Dr.  Fothergill,  was  fo  perfuaded  of  tht 
truth  of  this  lad  mentioned  opinion  concerning  the  origin  of 
this  fubdance,  that  he  often  propoied  to  the  ouriousy  t^e  at« 
tempt  of  hardening  various  rofins  by  a  long  depofition,  <or 
long  (landing,  furrbunded  by  acids,  in  the  ground^  dr. in  pro* 
per  veflels.  A  paper  of  the  Dolor's  may  befoen  in.  the  Ph(r 
iofophical  Traniaifiions  for  1743,  N^  472.  on  this:fubje^     : 

This  kind  of  amber,  fays  Mr.  Fourcroy,  is  found  in  fmall 
detached  pieces,  for  the  mod  part  under  coloured  fands^  dif- 
perl'cd  in  beds  of  pyritaceous  earth;  and  above  it  ii*  found 
wood,  charged  with  a  blackidr  bituminous  matter.  *  Hence  ft 
is  ilrongly  iuppofed,  that  it  it  a  t-efinous  fubllancc,  which  ba| 
been  altered  by  the  vitriolic  acid  of.  the  pyrites,  notwithfbir* 
iag  that  we  know  that  acids,  when  concentrated  always  blacken, 
and  charry  refinous  fubftances.  In  fadt,  the  chemical  analyfis 
of  this  fubdance  rather  confirms  that  fuppoiition*' 

The  iiogular  opinion  of  J>r.  Gtrtanner,  abont  the  yellow 
amber  being  produced  by  a  kind.of  ants,  may  bcfecu  inyourraU 
dt  Phjfi^nt^  for  March  17861  page  z%jm 

The 
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Infe^ls;  dOii  and  vegetables,  ai^  often  fovnd 
incliided  in  it,  wjhlch  teftify  its  having  once 
been  liquid. 

It  is  more  tranfpaFent  than  mg^  d£  the  other 

bitumens ;  and  is  doubtlefs  the  f\)bftat>ce  which 

,ftrft  gave  rife  to  ele^rical  experiments  (on  ac^ 

count  of  the  power  it  pofTefles  of  gttraAing  lit* 

tJe 


.A-a. 


The  cotour^  texture,  tranfpareocy,  a^d  opaqity  of  this  fub* 
fiance,  have  fhewn  fome  other  varieties,  befides  thoie  mea* 
taonedin  the  text,  the  principal  ones  are  the  following ; 
6«  The  yellow  opaque  ytfrrinirm  "I 

In  The  coloured  green  or  blue^  by  foreign  matter  r  opaque 
8L  The  veined  fuccinum  J 

9^  The  white  1 

10,  The  pale-yclIow  !  ^ 

lU  The cittron^yellow  j  ^ 

I  a.  The  deep-red  J 

The  golden  <yei]ow  cranfparent  amber,  metitiooed  by  the 
Author,  is  what  the  Antients  called  ChryfileHrum :  and  the 
VfbiU  opaftu  was  called  Leuceleilrum. 

But  wfi  xnuft  be  cautious  about  the  value  of  the  fpecimens, 
Tom^riubk  foe  their  colour,  fize,  tranfpareacy,  and  the  well* 
|ireienred  iniisds  they  contain  internally;  fince  there  is  a 
probability  of  deception,  feveral  perfons  pofleffing.  the  art  of 
rendering  it  tranfparet^t^  coloftre^/y  and  oifofinlng  it,  fo  as  to 
introduce  foreign  fub^anoes,  &c.  into  it  at  pleafure* 

Mf»  Fourcroy  fays,  that  two  pieces  of  this  fubflance  may 
be  united,  by  applybg  them  to  one  another,  after  being  wee 
with  qU  ef  tartar,  and  heated:  and  Wallcrius  m^itions,  that 
nificet  of  yellow  an^r  may  be  ibftened,  formed  into  one,  and 
even  di£blved  by  means  of  oil  of  tumep-feedj  in  a  gentle  heat ; 
and  that,  according  to  fome  authors,  it 'may  be  rendered 
pnre  and  tn^n^itnt,  by  boiling  it  in  rape-feed^My  Imfied  #/7, 
fait  water  J  &c« 

Mr*  Macqner  fays,  that  fov  the  purpofe  of  making  varniih, 
dua  fobflanoe  sraA  undergo  beforehand  a  previous  decompofi* 

tton 


de  bits  of  ftraw,.  or  of  other  light  fabilanceSy 
when  rubbed). 

It's  varieties  are  reckoned   from   its*  tolour 
and  tranfparency.    It  is  found 
A.  C^ake*    Saccmam  opacum. 

a.  Browiu 

*.  Wfaitcu 

r.  fildckidi 


lion  hj  tbrrefafiion,  in  order  to  be  diflblved  by  linfhed^oil^  or 
effitniial'Oilu  '  , 

According  to  Jaubcrt  (in  his  Didtionaire  dcs  Artsjj^  two 
ounces  of  tiiohy  and  as  many  oFrtfrtf}/,  being  well  diflTofved  with 
It  oimcet  of  linfeed-oily  ki  «  glazed  earthen  pot,  QBttil  the 
whole  be  unifonnely  incorporated,  makes  an  excellent  vamMk 
like  that  of  China  and  Japan.  Great  care,  lays  he,  tsuft  be 
taken  to  avoid  its  catching  fire  in  the  procefs.  fiat  i  believe 
the  mixture  of  aloes  to  be  a  miftake ;  as,  upon  enqoky,  I 
find  no  where  elfe  any  mention  of  akts  among  thereceitt  or 
fbrmuits  for  making  vamiihes .  UnhappiUy  this  leiod  of  bookt 
is  never  publiihed  by  good,  pra£ticai,  and  faoneft  artffta^ 
becaufe  they  in  general  make  a  fecret  of  their  cralts  ;  and  of 
courie  we  cannot  put  any  reliance  either  on  icribling  aheoriftS', 
or  00  catch-penny  publiihers,  who  hardly  know  the  names  of 
the  things  they  defcribe. 

Befides,  the  making  varniflies  with  yellowMiniber,  tUs  (bb- 
ftance  was  much  employed  formerly  in  making;  varioni  pieces 
of  ornament  and  jewellery ;  the.  beft  pieces  were  cut,  turned, 
carved,  or  plained,  to  make  vafes,  heads  of,  canes,  colars, 
bracelets,  fauff-bostes,  heeds,  and  other  ornanwK»,  teall  :fine 
chefts^  &C  But  after  diamonds,  precious  aad  beautifiBll  hard 
(bnes  were»brought  to  ufe,  chefe  trinkets  are  litde  confidei^d 
in  Europe:  neverthekft,  they  are  flill  fent  to  Ptrfia^Chint, 
and  to  various  other  Eastern  nations,  who  efteem  theju  dill  99 
great  rarities. 

Mr.  Fourcroy  quotes  Wallenus,  frying,  thar>  the  ^raaC 
parent  lumps  of  this  fobdance  may  be  employed -foe  making 
mic^ofcopesy  burmng-glaffis^  frifi'^%  &c.  But  ^^hia  "author 
mentions  no  fuch  thing  in  hb  edition  of  1778 :  nor  could  it  be 

'  *  preferred 
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.    c.BUckifh. 

B.  Tranfparent.     Succinum  diapbanum. 

I?.  Colourlefs.       . 

b.  Yellow. 

The  greateft  quantity  of  European  amber  is 
found  in  Pruffia;  but  it  is,  befides,  collected 
on  the  fea-coaft  of  the  Province  of  Skone  ;  and 
at  Biorko  ;  in  the  Lake  Malaren,  in  the  Pro- 
vince of  Upland;  as  alfo  in  France  and  in  Sibe* 
na.  It  is  chiefly  employed  in  medicine,  and 
for  toaklng  varnifhes. 


%^MMip4Mi*i*i^aiMii>«M 


j>referrcd  to  glafs  on  any  account^  except  for  tiying  the 
different  refrangib'tiity^  and  m6diftcations  of  light*  .He  adds 
jilfoy  a.  report' of  the  King  of  PrulBa  poiTeffing  a  burning.ieni 
a  foot. diameter^  of  this  foflil  fubftance ;  and  that  in  the  cabinet 
of  the  Ihike  of  riorencc,  a  column  of  amber  was  feen,  fix  fiecft 
high,  and  a  vefy  beautiful  luftre :  thefe  both  1  have  no  objec- 
.tioii  ta  believe,  they  being  rather  an  object  of  oilentation 
and  luxury,  than  of  any  real  ufefullnefs. 

The  Copal  is  a  fubilance  very  fimilar  to  yellow  amber, 
although  not  fo  bard,  and  of  courfe  it  takes  a  lefs  beautifiii 
polilh.'    Some.Mineralogifls,  among  whom  is  Lehnian,  reckon 
it  among  fofiils  ;  but  Boch,  quoted  by  Kirwan,  has  fhewn  it' 
j^lpngs  to  the  vegetable  kingdom; 

Its  chemical  produds  are  for  the  moft  part  the  fame  as 
thoic  of  the  yellow  amber  $  but  it  does  not  produce  any  acid 
fait. 

It  is  commonly  called  Gum-Copal,  which  is  a  very  improper 
denomination,  as  it  is  a  true  rofin.  Mr.  de  Bomare  defcrtbes 
the  tree  winch  produces  this  rolin.  It  grows  in  New  Spain ; 
and  Linaasos  fpeaks  of  one  called  by  him  Rhus  copalinum^  &c. 
t>ut  it  is.  alio,  found  on  the  fea  coaft,  as  well  as  the  yellow  amber. 
Some  confound  the  one  of  thefe  two  fubdances  with  the  other; 
but  it  it  evident  that  they  are  very  different.  It  is  generally 
employed  in  making  varniihes  by  diiTolution  in  oils,  or  in  cam- 
phorated Spirits  of  wine,  &c«    The  Editor. 


SECT. 


htSL  t^j.    INFLAMMABLE  sifSST ANCiSS.      465 


Sect.  255.    (147.) 

Rtitholl.    Napbi'ha  [ii]. 

l^his  is  ah  inflammable  iniiieral  fubftaticeiy  ot 
a  thin  bitumen^  of  a  light  brown  colour,  which 
cannot  be  decompbfed;  but  i^  often  rendered 
impure  by  heterogeneous  admixtures.  By  length 
of  time  it  hardens  in  the  open  air^  and  then 
refembies  a  vegetable  refin  ;  in  this  flate  it  is  of  a 
black  colour,  whether  pure  or  mixed  With  other 
bocfies.  It  is  found) 
A.  Liouid; 

1.  Naphtha  [^]. 

This  IS  faid  to  be  of  a  very  fragrant  jfineil  \c\i 
traniparent^  extremely  inflammable,  and  attra<5ts 

— —  '    ■  "  '       ■" —    *»■     I    ■  ■    ■■■!    ^    I      I  ■    I,   ,1  ^1 

[a[  Phlogifton  octun  aifo  in  the  fdffil  kingdom,  combined 
in  an  0U7  form,  but  itiany  fiippofe  this  derived  f^oili  the  re* 
fetable  kin^om.    Berg.  Sciagr^ 

Three  varieties  of  Naphta  are  kriowh,  the  whitf,  the 
nddi/bf  and  the  green^  or  deep  coloured.  It  is  in  fa£t  a  true 
petrol,  of  which  the  tighteft^  the  mod  tranfpareht,  and  ihoft 
ioflammable,  is  diffinguifhed  by  this  n»me  of  Naphtha.  Mongez* 

[il  It  is  a  fine  thid  coloured  oil.  It  fwims  on  all  fluids^ 
and  it  very  volatile.  Is  not  decompofed  by  diflillation  ;  and 
yety  if  long  expofed  16  the  air,  it  changes  colour,  thickens^ 
and  degenerates  into  petrol.  Its  ^ecific  gravity  is  =1 0,7084 
Kinvan  and  Afongez. 

[c]  Its  iinell  is  agreeable  enough ;  but  is  very  different 
from  that  of  vegetable  oils.  It  diffolves  refins  and  balfams, 
bat  not  gum-rcjins^  nor  elaftic-gum^  It  dilFoIres  in  the  eflcntia 
oils  of  thyme  and  lavender ;  but  is  inlbluble  in  fpirit  of  winei 
lod  ether.    Kirwan. 

H  h  sold 
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gold  [^].    It  is  colleded  on  the  furface  of  the 
water  in  fome  wells  in  Perfia  [^}. 


■M 


f  ^]  It  burnt  with  a  bluifli  yellow  flamti  and  is  as  inflam* 
liable  as  xther }  and|  like  it,  attrads  gold  from  aqua  regiam 
Kirwan^ , 

\je\  It  iflues  out  of  white,  yellowi  or  black  days,  in  Perfim 
mA  Media.    Kirwan.  <  •.     j 

The    fined   naphta  is  brought  from  a  pebiDfuia  ia  th« 
Cafpian  Sea,  called  Okefra  by  Kempfer.    It  iflues'  out  througk 
•  the  earth,  into  cifterns  and  wells,  purpofely  cxeavated  for  ga» 
thering  it  at  Baku  in  Perfia. 

Different  Naphtas  are  found  alfo  in  Italy,  in  th^  Dutchy  of 
Modena,  and  in  Mount  Ciaro^  twelve  leagues  from  Plaifancc. 

Mod  naturalifls   and  chemids    afcribe  t^e  formation   of 

'  Naphta^  Petrol  J  &c.  to  the  decompofition  of  foiid  bitumens 

by  the  a6lion  of  fubterraneous  fires ;  fo  that  Napbta  it  the 

lighted  oil  which  fire  difengages  fird :  what  follows,^  acquiring 

colour  and  confidence,  forms  the  different  forts  of  ^r/r^/; 

and  thefe  lad,  united  with  fome  earthy  fubfbnces,  or  altered  by 

acids,  aiTume  the  appearance  of  mineral  pitch ^piffa$phqttmm^  &c« 

The  phaenomena,  which  the  didillation  of  yellow-amber  pre* 

fents,  feem  to  fupport  this  opinion,  as  it  really  furnifhes  a 

kind  of  fiafhtha:  then  a  petroLumj  more  or  lefs  brown :  and 

finally,  a  black  fubdancc,  like  the  jet^  which,  urged  by  the 

fire,  leaves  a  brittle  and  porous  matter,  &c«     They  obferve 

further,  that  Nature  prefents  frequently  all  kinds  of  petrol 

near  the  fame  fpot,  from  the  lighted  naphta  to  the  mineral 

pitch,  as  may  be  obierved  at  Mount  Fejlin^  in  the  Dutchy  of 

Modena.    But  although  this  opinion  be  the  modplaufibleg 

fome  think  that  thefe  mineral  oils,  or  bitumens,  are  formed 

from  the  vitriolic  acid,  and  various  oily  and  fat  fubdancet 

of  the  *vegttahlc  and  animal  kingdoms,  buried  under  the  earth 

by  the  ancient  convulfions   and  revolutions  of   this  globe^ 

previous  to  all  hidorical  records  of  mankind.     Tthe  Ediigr 

from  Wallerius,  Mongez,  Kirvvan,  Fourcroy,  f^e^ 


SECT. 


ficft.  ^36.  iKFLA4«¥AiltJE  s;u»STA«cj£8i    4§7 


2 .  PctroL  Petrokuifi^  Lat.  Bergdelr&einoel^  Germ  * 

This  fmells  like  the  oil  of  aitnber,  though 
more  agreeable;  and  likewife  very  readily  takes 
fire.  It  is  coUefted,  ^n  the  fanpie: manner  as  the 
Naphta,  from  fome  wells  in  Italy,  -and  in  a  de- 
ierted  mine  at  Ofeiutidfterget,  iiithe  province 
of  Dalame»  At  this  laft-mehtioned  place,  it  is 
found  in  fmall  hollows  In  the  lin:ie-fh>ne9  as 
lefin  is  in  the  wood  of  the  pine-tree  [a]. 

SECT. 


(al  Do£^or  Pricftlej  hat  fliewn,  in  the  third  vol|in;)e.  of  bis 
Obienrations  and  Experimenta  on  Air,  that  eileutial  oils,  long 
apafed  to  tlie  atraofphere,  abforb  not  only  the  pure,  part,  but 
alfo  the  phlogiAicatcd  part  of  ic :  an  ablofption,  which  mud 
io  time  produce  confidci^ble  changes  in  them.     By  a  procefs 
of  this  fort,  naptha  is  convetted  into  petrol,  which  is  an  oil 
of  rarioui  degrees  of  denfity,  according  to  the  time  during 
irliich  it  has  been  expofed  to  the  atniofphere.     PetroL  is  found 
trickling  ftoxp  rockft,  or  ifluitig  fi-om  the  earth,  in  the  Dutchy 
of  Modena,  alid  in  various  parts  of  France,  Swiifeiiand,  Ger« 
ttiaoy,  and  Scotland,  as  well  as  in  Afia  ;  alfo  on  the  furfacc 
of  the  water  of  different  fountains,  or  mixed  with  earch  and 
bod,  from  which  it  is  ieparated  by  infufion  in  water.     The 
Ibionoft  ibit  pofelTes  the  properties  of  naphtha,  though  in  a 
kb  degroa.     It  is  rendered  ^^r  by  diftillation  with  water, 
and  leaves,  a  reiinous  refiduun) ;  and  if  didilled  with  a  vola- 
tile alkali,  the  alkali  acquires  the  properties  of  fuccinaced 
ammooiac,  and  contains  the  acid  of  amber.    Some  forts  of  it, 
according  to  Monet,  are  nearly  of  the  dcnUty  of  nut-oiL    ^t 
is  infbluble  io  fpyit  pf  wine.    J^irv/an. 

H  h  a  Thf 
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SECT.    237.    (149.) 

Maltha.    Barbadoes-tar. 

Petroleum  tenax.    Kedr taster rejlrisy  LaU 
Erdepecb^  Bergtheer^  Germ. 

B.  Thick  and  pitchy  rock-oil. 
This  refemblcs  foft  pitch  \a\ 


It 


The  diitindl  chara6^er  of  the  petrol,  is  its  thickoefs,  re- 
fembling  iofpiflated  oil :  its  fniell  approaches  that  of  turpen* 
tine,  or  rather  oil  of  amber :  its  flavour  is  of  a  penetrating 
iharpnefs ;  and,  when  pure,  it  is  lighter  than  fpirit  of  wine* 
In  procefs  of  time  it  loofes  its  fmell  and  former  colour,  be* 
coming  black  and  thick. 

There  are  three  varieties  of  Petrol,  v!z. 

The  yellow,  very  light  and  volatile.  It  is  found  near  Modena 
in  Italy. 

The  reddiih,  or  yellow-red ;  fome  of  which  is  collected  near 
Gabian  in  Languedoc,  and  in  Alfatia. 

And  the  black,  or  brown,  which  is  heavier  and  more 
common.  This  is  found  in  England,  France,  Italy,  Ger- 
many, Sweden,  and  in  various  other  places.  It  generally 
either  runs  out  from  the  chinks,  or  gaps  of  rocks;  or  is  mixed 
with  the  earth,  and  guihing  ont  of  it ;  or  fwimming  on  the 
water  of  fome  fountains,  &c.  Mongez, 

Dr.  Lippert  lays,  that  on  mixing  fuming  nitrous  acid  with 
petrol,  a  kind  of  rofin  is  produced,  whoie  tade  is  very  hitter^ 
but  the  fmell  is  like  that  oimvJk\  and  that  the  vitriolic  acta 
produces  with  it  a  flill  more  bitter  fubflance,  but  without  thai 
aromatic  fmell*     Editor^ 

[a"]  Petroleum,  long  expofed  to  the  air,  forms  this  fub« 
Aancf.  It  is  of  a  vifcid  confidency ;  and  of  a  brown,  black, 
or  reddifh  black  colour*    Sometimes  inodorous^  but  generally 

of 
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It  is  found  in  Moflgrufvan,  at  Norberg,  in 
the  province  of  Weftmanland,  and  at  the  Dead 
Sea  in  the  Holj  Land  [3]. 


SECT.    238.     (Additional.) 

Elajlic  Petrol. 

This  is  a  very  ftngular  foflil  found  of  late  in 
England. 

By  its  colour  and  confiftency  it  exa£Uy  re« 
iembles  the  Indian^ rubber^  or  the  gum-refin. 
from  the  North  part  of  Brafil,  called  Caoutchouc^ 
commonly  ufed  for  rubbing  the  traces  of  ilack'^ 
kad  pencils  from  paper,  as  was  mentioned  in  the 
Note  to  page  454. 

It  is  of  a  dark  brown  colon  r,  almoft  black ; 
and  fbme  is  found  of  a  yellowifh  brown-caft, 
like  the  fame  gum-refin. 


of  a  inore  or  lefs  difagreeable  imcU,  particularly  when  burned. 
It  eafily  nielts^  ai^i  burns  with  much  imoak  and  foot ;  and 
leaves  cither  afiiei  or  a  flag,  proceeding  from  the  heteroge- 
neous matter  it  contains. 

It  it  infolu))le  in  fpirit  of  wine. 

Contains  a  portion  of  the  fuccinous  acid ;  fince  it  gives, 
with  mineral  alkali,  a  bitter  fait,  more  difficultly  diflbluble 
tbao  common  fak,  and  which,  being  treated  with  charcoal, 
will  not  afford  fulphur.     Kirwan. 

[y]  It  is  found  in  Perlia,  in  the  chinks  of  rocks,  and 
in  ftrata  of  gypfum  and  lime-ftone ;  or  floating  on  water ; 
alfo  in  Siberia^  Germany^  Switzerlandy  in  coal-pits :  and  ia 
Afmrica.     Kirwan. 

And  alio  in  Colcbrookdale  in  England.    Brum 

H  h  3  With 


With  r^f6di't(3  itj  «laftiC'  iotiafteoc^;  it 

hardly  tiaf^  tfe  ^ifllihgui(h^d  *6rti  it,  except  ill 

the  cahefion  of  its  partldlei,  ifrhidi  is  Wetter.? ; 

It  has  the  fame  property  of  rubbing  off  from 

paper  the  traces  pf  black-lead  pencils. 

It  bums  lifcewife  wkh  a  fqioky  flame;  and 
alfo  melts  into  a  fhick  oily  fluid  ;  but  emits  a 
difagreeable  fiiyeil^  like  the  fejjil pitchy  or  Bar- 
dadoes- tar  of  the  laft  SefiicJn. 
•  '  It  is  foiind  in  the  fame  earthy  and  ftony  beds 
as  petrol ;  namely,  among  fpar  ind  kad* 
ores ;  kid  fome  iunips  of  this  hard  fub- 
ftance   i^i^.  the  AJpkaltum  of  the    fol- 
lowing Seflion)  are  found   in   the  fame 
fpot  along  with  it^ 
Sohie  fpecirncns  of  this  foflil  are  of  a  cylin^ 
drical  form,  like  bits  of  thin  branches  or 
^alks  of  Vegetables,  though  much  more 
flexible,  being  perfedly  elaftic. 
Upon  the  whole,  this  foffil  feems  to  confirn) 
--the  opinion  already  mentioned,    Note  to  page 
466,  of  thofe  Mineralogifts,  who  believe  that 
thefe     oily    combuftibles    derive    their  origin 
from  the  vegetable  kingdom.     It  feems,  worth 
trying,  whether  pieces  of  Afphaltum,  buried  in 
darpp  beds  of  fparry  rubbifh,  or  other  kind  of 
'earths,  would  take  the  fame  elaftic  confiftence. 
But  fince  many  beds  oi  Jlnlh  and  other  foffil 
JubJianceSy  both  ot  the  vegetable  and  animal  kindy 
as  impreffions  of  various  plant s^  and  the  re- 
mains of  various  quadrupedeSj  &c.  have  been 
found  in  different  parts  of  the  globe,  whofe  in- 
^ivicjual  fpecies  undoubtedly  exift  no  longer  alive 

unlefs 
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■       ■  • 

tutlei^  in  fyc  diftant  climates,  and  in  the  moft 
remote  anrntries  from  the  fpot  where  their  exuvia 
are  dig^jed  out ;  why  ibould  we  not  allow  that 
tEis  new  iqCSl  may  be  th?  fame  original  eiajiic 
gum^  now  growing  naturally  In  Brazil^  China ^ 
and  otHer  Jbpi  c/itnates,  only  altered  in  its  fmell, 
and  in  the  tenacity  of  its  particles,  by  the  long 
{landing  during  centuries,  and  even  myriades  of 
years,  buried  m  the  bowels  of  the  earth  ? 

This  claf^c  petrol  was  found  in  178^, 
near  C/jffs/iotf^  in  the  County  of  Derby/hire^  m 
England^  but  in  very  inconfiderable  quantities,  of 
I  got  fonie  very  fmall  pieces.   The  Editor. 


SECT.    239.     (150.) 

C  Hardened  Rock-oiL   Foflil  Pitch.  Petroleum 

induratum.     Pix  montana.    Lat.  ludenpech^ 

Bergbartz^    Steinpech^  Erhartete,  Berglheen 
Germ. 

!•  Pure,  jljphaltum. 

This  leaves  no  aflies  or  earthy  fubftanco 
when  it  is  burnt  [a\. 


\a]  This  is  a  fmooth,  hard,  brittle,  inodorous,  black  or 
brown  fubftance.  When  looked  through,  in  fmall  pieces,  ap- 
pears of  a  deep  red  colour.     It  fwims  in  water. 

It  breaks  with  a  fmooth  (liining  furface.  Melts  eafily : 
lod,  when  pure,  burns  without  leaving  any  a(hes ;  bat  if 
impure,  leaves  a(hcs  or  a  flag. 

According  to  Mr.  Monet,  it  contains  fulphur,  cratleuft 
the  vitriolic  acid. 

It  is  flightly  and  partially  a«f^ed  on  by  alcohol  and  set  er. 

Ktrwan  and  M. '  g  2. 

H  h  4  It 


47^      INFLAMMABLE  SUBSTANCES.     S^,  239^ 

•  ■  •       .       . 

It  is  found  at  Finnberget,  in  the  parifb 
of  Grythytta,  in  Weftmanland  [b]. 

From  this  or  the  preceding  lubftancen 
it  is  probable,  ^he  afphaltum  was  prepared 
that  the  Egyptians  ufed  in  emoalming 
their  dead  bodies,  and  which  is  now  called 
Mumma* 
2.  Impure,  Pix  man f ana  impura^ 

This  contains  a  great  quantity  of  earthy 
matter,  which  is  left  in  the  retort  after 
diftillation,  or  upon  the  piece  of  charcoal,* 
if  burnt  in  an  open  fire;  it  coheres  like 
a  flag,  and  is.ef  the  colour  of  black-lead  : 
but  in  a  calcining  heat  this  earth  quickly 
volatilifes,  fo  that  the  nafure  of  it  is  not 
yet  known  [r] . 

It  is  found  in  Moflfgrufvan  in  Norberg, 
and  in  Grengierberget,  both  in  the  pro- 
vince of  Wetcmanland  :  and  alfq  in  other 
places  \d\. 

\b'\  It  is  foupd  alfo  on  the  (horcs  of  the  Red  Sea ^  in  the 
Dead  Sea,  in  Germany^  and  France.     Kirwan. 

And  it  comes  likewife  froqa  Poito  Principe^  in  the  ifland  of 
CjLiba.     Brun. 

.    Is  found  alfo  in  many  parts  of  China :  and  is  employed  as  a 
covering  to  (hips  by  the  Arabs  and  Indians.     Fourcroy* 

\c\  The  fubflance  which  rifcs,  and  then  falls  into  the  re« 
Reiver  during  the  diflillation  of  this  foifil  pitch,  is  entirely  the 
iaiiie  as  the  common  natural  liquid  rock  oil  of  Se(5l.  148* 

The  Author. 

\d'\  The  Piffhfphahum  is  of  a  mean  confiftcnce,  between 
fhe  Afphaltum  and  the  common  Petroleum. 

It  is  the  very  bitumen  which  is  collected  in  Auvcrgne  in 
France,  in  the  well  called  de  la  Pege^  near  Clermont-Ferrand. 

Mongez. 

SECT. 
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SECT-    240.    (Additional.) 

Jet.  Gagas,  Succinum  nigrum.   Lat.    Jet, 

or  ^ayet.    French. 

The  jet,  the  lapis  objidianusy  and  the  ftfffU 
npood,  penetrated  by  mineral  inflammable  mat- 
ter, are  often  confounded  together  by  Natura- 
lifts,  on  account  of  their  black  glofly  colour, 
and  fome  othej  common  properties.  But  the 
Japis  objidianusy  or  galinaceus,  is  properly  a  glafly 
fubftance  produced  by  volcanic  fires,,  which 
mud  be  placed  in  the  Appendix  among  the 
volcanic  production  s,  as  well  as  t\it  JbJJil-wood 
diefcribed  by  our  Author  in  his  Seft.  205. 

As  to  the  jet,  it  is  a  very  compact  bitumen, 
harder  than  afphaltum,  always  black,  and  fuf- 
ceptible  of  a  good  polifti.  It  becomes  eleftrical 
when  rubbed,  and  attracts  light  bodies  like  the 
yellow  amber.  It  fwims  on  water,  and  of 
courfe  its  fpecific  gravity  muft  be  lefs  than 
1000,  whilft  that  of  the  lapis  objidianus,  ac- 
cording to  Kirwan,  is  no  lefs  than  1744. 

It  feems  to  be  nothing  elfe  than  a  black 
amber  J  or  fuccinum,  but  fpecifically  lighter,  on 
account  of  the  greater  portion  of  bitumen  that 
enters  into  its  compofition.  When  burned  it 
emits  a  bituminous  fmell. 

It  is  never  found  in  ftrata,  or  in  continued 
mafl'es,  like  the  quarries  of  foffil  flones,  but  in 

feparate 
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feparate  and  unconneded  heaps,  or  in  finglc 
pieces  like  the  true  yellow  amber,  defcribed  in 
SeGt.  234.  $€€  Bojnare^s  Mm^xdlogy^  torn.  z. 
p.  435.  Edition  of  I 'jy^.  '^ 

Gre^t  quantities  of  this  foflil  have  betn 
dug  up  in  the  Pyrenean  mountains  ;  alfo  near 
Batalba^  a  fmall  town  in  Portugal,  where  it 
is  called  Azeblche:  and  in  Galiza^  a  Northern 
PjTovince  of  Spa'u).  It  is  found  alio  in  Ireland, 
Sweden,  Pruffia,  Germany,  and  Italy,  &c.  \a\. 

This  foflil  is  ufed  in  niakihg  fmall  boxes, 
buttons,  bracelets,  and  mourning  jewels  or 
trinkets.  Sometimes  it  is  employed  for  making 
Uack  vamiflies  with  proper  oils ;  and  is  faid> 
that  when  powdered,  it  makes  with  lime  an 
extraordinary  cement,  both  for  hardnefs,  dura- 
Uon,  and  foUdity,  &c. 

Editor^  from  Kirwaftj  BomarCj  Uf^ 
f>ertj  MongeZj  &c* 


[a'\  j€t  fo  much  refepbles  Cannel-coal  io  its  colour,  io  itf 
h^rdoefs,  in  its  receiviug  polifli,  in  its  not  foiling  the  fingers 
yihzxi  rubbed  upon  it,  dec.  that  roany  authors  confound  the 
two  fubftances  together.  Jet,  however,  when  wanned  by 
fric\ioti,  has  the  property  of  attra^ing  bits  of  flraw  and 
other  light  bodies ;  bwt  I  never  obfen'ed  this  property  in  any 
of  the  cannel-coals.     IV^uifuits  Effays^  vol.  III.  p.  11 

This  rei'pe^able  Author  might  add  alfo  the  other  charac- 
teriHic  of  jet  being  lighter  than  water,  as  Wallerius,  Bonnare, 
Mongez,  and  others  alfert.  If  fo,  he  mud  have  been  mifinformed 
by  thofe,  who  fay  that  the  cubic  foot  of  jet  weighs  1138,  or 
at  lenil  11 80  ounces,  and  that  of  cannel-coal  1373  punces, 
en  the  fuppofition  that  the  cubic  foot  of  water  weighs  only 
1000  ouncei.     7  he  Editor. 

2  SECT. 
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g  EC  T.   24^1.    (157.) 

Mineral  Phlog^fton  united  with  earths. 
Pblogifton  mlnerale  terris  imbutum, 

•       *  ^  * 

Ji.  with  calcareous  earth,     t^hlogifton  terri 
calcarea  imbutum. 

J .  With  fure  calcareous  earth.    This  is  the 
fetid^  or  fwifte /par  of  5cQ:.  zg. 


SECT.    242.    (157.) 
JJver-ftone.    Lapis  hepaticus. 

B.  Mineral  phlc^lfton  united  with  calcareous 
(argillaceous,  ponderous,  and  filiccous) 
earth,  and  vitriolic  acid  [^]. 

[a\  Thii  is  the  liver  Jian  of  the  Swedes,  and  the  leber 
Jltin  of  the  Germans,  already  defcribed  in  Sed.  52.  The 
Noble  author  faid,  in  that  place,  that  no  calcareous  earth 
could  be  found  in  this  ftone,  although,  when  burned,  it  pro- 
duced a  veiy  good  lime.  This  certainly  was  a  contradi6lion, 
arifing  from  the  want  of  a  good  analylis  never  having  been 
made  before  of  this  fubflance  :  but  Bergman,  in  his  Sciagra- 
phia,  Se£t.  90.  affirms,  that  100  parts  of  this  ftone,  contain 
33  oi  Jiuceous  earth  ;  2g  of  cauftic  ponderous  earth  ;  almoft  ; 
iyi  ar^il  aceoui  earth,  and  3.7  oi  limey  bolides  the  vitriolic  acid, 
and  the  water  of  cr}'ilallization.  Mr.  Kirwan,  however,  quotes 
another  analylis  of  the  fame  ProfelTor  Bergman,  by  which  it 
appears,  that  100  parts  of  the  hepatic  Jhne  contain  33  of 
ba^oftUnite^  38  oi  Jiliceous  earth,  22  of  alum,  7  of  gypfum, 
aad  5  of  mineral  oil.     Editou 

SECT. 
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S  E  C  T.   243.    (158.) 

Pitt,  or  ftone-coal.     Uthantbrax^ 

C  With  aa  wgiUaceous  carthi  Pblogifton  argUlA 

mixtum. 

!•  With  afmall  quantity  of  argillaceous  earth, 

aiid  vitfioliic  acid.   Coal.    Ljithantbrax  [ci]. 
It  is  of  a  black  colour,  and  of  a  ihining 

texture ;  it  burns,  and  is  moftly  confumed 

in  the  fire ;  hut  leavps  however  a  fmall 

quantity  of  a(hes. 

a.  Solid  coal. 

b.  Slatty  coal  [S\. 

Found  in  England,  and  at  Boierup  ia 
the  province  of  Skone, 

SECT, 


[a\  It  is  a  blacky  folid,  compact,  brittle,  inflHmmable  (ub« 
llance  ;  of  a  moderate  hardncfs^  lamellated  texture,  more  or 
If  fs  (hilling,  but  rarely  fufceptible  of  a  ^ood  polifli ;  and  doei 
not  melt  when  heated. 

According  to  Kirwan,  it  confids  of  petrol,  or  afphaltum, 
intimately  mixed  with  a  fmall  proportion  of  earth,  n?o(lly  ar- 
gillaceous; fcldom  calcareous,  and  oftcp  with  pyrites. 

Spirit  of  wine  extracf^s  a  red  colour  from  if :  cauftic  alkali 
attacks  the  bituminous  part ;  and  fat  oils  aft  on  it,  and  fornfi 
▼arnifh,  at  lead  with  fqmc  fo;*ts  of  it.  Fixed  alkaH  has  never 
been  found  in  it,  nor  any  firlphur,  except  when  it  contains 
pyrites, 

^'onc  of  the  Tarious  kinds  of  pit-coal  are  eleftrics  pe'fe. 

Kirwan* 

[^]  The  varieties  of  pit- coal  arc  very  numerous,  according  to 
the  proportion  of  each  integrant  part  of  their  fubftancc ;  but 
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SECT.    244.    (159.) 
2.  Culm-coaly  called  Kolm  by  the  Swede^. 

« 

This  coal  has  a  greater  (quantity  of  argillacse-* 
0U8  earth  and  vitriolic  acidy  and  a  moderate 
proportion  of  petrol. 

It 


ia  regard  to  their  economical  ufes,  only  two  varieties  arc  at- 
tended to  hf  the  Legiilature  of  England,  eftablifhing  a  (fiSer*- 
eoce  10  the  duty  payable  by  culm^  and  caking  coals ;  the  lalt 
confift  of  thofe  coali,  that,  in  burning,  (hew  a  beginning  to 
melt,  b  iar  that  their  fmalLeft  pieces  run  together,  and  unite 
by  the  adhefion  of  their  furfaces :  on  account  of  this  property 
it  feems  inunaterial  of  what  fize  the  pieces  are,  fince  the 
finaUeft  parts  coalefce  by  fufion  into  confolidated  matter ;  and 
confequeatly,  the  refufe  or  drofs  of  thefe  coals  furnifh  a 
foci  fit  for  the  common  economical' purpofes  of  life. 

The  other  fort  o^  pit-coals,  which  are  indicated  by  the 
name  of  CWiif ,  OTK»lm^  in  the  following  Section,  do  not  fufe, 
unite,  nor  cake  by  the  application  of  heat,  but  retain  rheir 
original  form,  and  keep  in  detached  pieces  in  the  midil  oi  fire, 
The&iail  of  this  coui  cannot  therefore  be  applied  to  dqm  'lie 
ufe ;  becaufe,  when  in  powder,  this  coal-duli  miinuates  iticlf 
between  the  crevices,  prevents  the  circulation  of  air,  and 
chocks  up  the  fire,  extinguifliing  it  as  cotppl^atly  as  a  parcel 
of  imcombuftible  matter.  It  is  the  fragments  and  duft  of  this 
coal  which  conliitutes  culm^  and  which  is  only  applicable  to 
burn  lime-jhne  for  reducing  it  to  Ume^  and  to  bake  bricks, 
which  are  two  very  valuable  articles  of  public  concern. 

It  fiiould  be  an  eafy  matter  for  any  perfon  t  >  diilinguifli 
culm  from  fmall  caking  coaly  cither  by  trying  to  make  dre  with 
it  in  a  common  grate,  without  interpofing  other  fuel  bc- 
VKftn  it ;  for  if  it  does,  it  is  a  cakinr  coat ;  if  not,  it  is  culrtf ; 
oiher*vilc,  by  putting  fome  of  thefc  imall  tragmeats  of  C(ial 
on  an  i^ted  iroA  (hovel;  if  (bey  melt  and  run  together,  they 

belong 


i 


It  has  the  fame  appearance  with  the  prece** 
ding  one,  though  of  a  more  dull  texture ;  if 
burns  with  a  flame,  and  yet  is  Dot  conftimed^ 
but  leaves  behind  a  flag  of  the  fame  bulk  ot 
volume  as  the  coal  w^as. 

From  England^  and  among  the  alUm  rock  at 
Moltorp  and  Billingen  in  the  province  of  Wef- 
tergottland  [^]* 

S  E  G  T^ 
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belong  to  the  bating  kind.*  if  not,  they  arc  culm*  But  it  feems 
that  coaUmerthantS  are  now  in  the  cuftom  of  calling  culm  th<j 
j)0wdry  parts  of  pit-coal,  of  whateter  fof  t  or  kind  they  may 
happen  to  be. 

There  never  was  any  difRculty  on  the  fiibje£l ;  and  there 
wopld  be  no  trouble  in  col  letting  the  tax,  were  it  not  for  th<5 
infufferable  ignorance  and  love  of  defpotic  oppreffion,  which 
generally  pervades  the  underling  officers  of  the  revenue. 

Editor,  cbiejy/rom  Ruffel^s  Notel. 

[a]  Mr.  Kiftvrati  has  given  a  defcriptxon  of  this  kind  of  coal, 
e^tradted  from  The  Mennofrs  of  the  Stockholm  Academy.  Its 
fracture  has  a  rougher  furface^  than  the  canml^al  of  the 
following  Se6^ion  246 

Its  fpediid  gravity  is  from  2300  to  1570; 

The  beft  coal  of  this  fort  affords,  by  diflillation^  at  Mi  fixed 
Bir^  then  an  acid  liquor^  aftetwards  inftammabU  air^  and  a 
Hght  oil  of  the  ftature  of  petrol,  then  a  volatil  alkali;  aod^ 
iaftly,  pitch-oil.  The  refiduom  is  nearly  three  qnaners  of  the 
trhole ;  and  being  flowly  bitrnt,  affords  13  per  cent,  of  adies, 
which  cotton  moilly  of  argillaceous  earth :  and  about  three 
hufidred  parts  of  them  are  magttetic. 

However^  according  to  the  analyils  of  Mf •  K^rwan,  xoo 
parts  of  this  coal  contain  about  17  of  earth«  of  which  4 
are  martial ;  and  from  hctitc  it  appears,  that  this  coal  does 
not  conMt  of  a  (hiflus  penetrated  with  petrol,  as  fome  havei 
thcnight,  for  then  a  large  portion  of  filiceouSi  magne&an^  and 
calcareous  earths^  fhould  be  found  in  it, 

21 
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S  E  C  V;    245.     (160.) 

« 

3.  Slate-coal  \a]. 

This  C02X  contaim  abundance  of  argillace* 
0U8  eirth.  It  burns  with  a  flanae  by  itfelf, 
otberwife  it  looks  like  other  dates* 

It  is  found  at  Giillerafeu,  in  the  pariih  of 
Rettwik,  in  the  province  of  Dalarne,  and  alfo 
vnth  the  coals  at  Boferup  in  Skone. 

SECT- 


It  will  be  neceffary  to  notice  here,  that  coaKmerchants  in 
general  hardly  make  any  diiTerence  in  the  fpecific  quality  of 
pit  •coals,  provided  they  find  buyers  to  difpofe  of  them»,and 
that  the  duties  or  taxes  be  the  leaft  poffible  to  pay ;  fo  that 
what  it  called  by  them  Culm-cosd^  means  only  the  pow^ry 
rubbifh,  or  droft  of  any  fort  of  coals  for  making  lime,  or  ba** 
king  bricks,  &c*     See  Note  [b]  to  the  preceding  Se£t.  243. 

The  Editor* 

[a\  This  lad  mentioned  kind  has  induced  me  to  believe^ 
that  the  earth  of  the  pit-coals  is  an  argillaceous  one,  but  is 
not  fo  eaiy  to  be  dilcovcred  afttr  its  being  burnt.  The  pit- 
coals  contain  more  or  lefs  of  the  vitriolic  acid,,  for  which  rea« 
ion  the  fmoak,  arifitig  from  them,  attacks  diver  in  the  fame 
manner  as  f\ilphur  does  ;  though  the  coals  hh  ever  fo  frefc 
from  mareaiiic,  which  however  is  often  found  imbedded 'or 
mixed  with  them.    The  Author. 

This  is  undoubtedly  the  btiuminOus  fchijlus^  already  de- 
fcnbed  in  S.<f?.  148  among  the  argillaceous  earths,  Ihave 
(ccn,  fince  that  Sef^ion  was  printed,  aconliderable  quantity  of 
this  flaty  fubftance,  which  was  fent  trom  New  Hall^  hear 
^h'trjk  in  York/hire^  to  Mr.  Walker,  Le^urer  of  Natural  Phi* 
lofophy  in  London. 

This 


f 
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SECT.  246.    (Additional.) 

4.  Cannel^cMh 

1MEr«  Kirwan  has  put  together  this  varietjr 
of  coal,  with  th&t  other  ealled  Killkenfr/^o^i 
though  they  have  fome  different  properties. 

The  cannel'Coal  is  of  a  dull  black  colour. 
.    Breaks  eaiily  in  any  direction;   and,  iii  it9 
fracture,  prefents  a  fmooth  conchoidal  furf&C^^ 
if  broken  tranfverfely. 

Contains  a  confiderable  quantity  of  petrol^ 
in  a  lefs  denfer  flate  than  other  coals* 

Buriis  with  a  bright  lively  flame,  but  is  very 
apt  to  fly  in  pieces  ih  the  fire«  It  is  faid,  how^ 
ever,  to  be  entirely  deprived  of  this  property 
by  being  previoufly  immerfed  in  water  for  fome 
hours. 

Its  Ipecific  gravity  is  about  lij^o* 

And  being  of  an  uniform  hard  texture,  tnay 
be  eaiily  turned  in  the  laith,  and  receive  a 
good  poliih. 


ThiB  fchijlus  is  of  a  dark  bluifli  ruf^y  colour :  when  thrown  ia 
the  fire,  burns  with  a  lively  flame,  and  as  readily  almofl  as  the 
oily  wood  of  dry  olivi-^tree^  or  lignum  vita;  and  emits  the  ver]^ 
difagreeable  fmell  of  petrol.  Mr.  Walker  extracted  from  it, 
by  difiillatioo,  as  much  liquid  petrol^  as  nearly  its  own  bulk« 
I  am  well  informed,  that  near  Purheck^  in  Dorfetdiire,  fnch 
large  quarries  of  this  flate  are  found,  as  to  afford  competent 
fuel  to  the  poorer  part  of  the  inhabitants  of  that  place. 

Jhi  Edit^^ 
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It  is  from  this  km8  of  coal  that  fmall  vafes^ 
as  ink-ftandsy  various  trinkets,  and  other 
curiofitiesy  are  made  in  England^  which  ap« 
pear  as  if  made  of  the  fineft  Jet. 

Editor^  chiefly  from  Surwan* 


SECT.    247,    (Additional.) 

Kllkenny-Coah 

This  coal  contains  the  largeft  proportion  of 
Petrol  or  Ajphaltum\  burns  with  lefs  flame  and 
imoke,  and  more  flowly,  though  intenfely,  than 
the  cannel'CoaU 

The  quantity  of  earth  in  this  coal,  dees  not 
exceed  one  twentieth  of  its  weight. 

Its  fpecific  gravity  is  about  1 400. 

It  is  frequently  mixed  with  pyrites. 

Is  found  in  the  County  of  Kilkenny,  belong- 
ing to  the  province  of  Leinfter,  in  Ireland. 
The  quality  of  this  coal  burning  almoft 
without  fmoke,  is  mentioned  in  a  proverb,  by 
which  the  good  qualities  of  this  County  are 
exprefled.     "The  Editor^  cbiejlyfrom  Kirwan. 


S  E  C  .T.    248.     (Additional.) 
Sulphureous  coal. 

This  confifts  qf  the  former  kinds  of  coal, 
mixed  with  a  notable  proportion  of  pyrites: 

I  i  hence 
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hence  it  is  apt  to  moulder  and  break  when  ex- 

pofed  to  the  air. 

^    It  contains  yellow  fpots  that  look  like  metal: 

And  burns  with  a  iulphureous  fmell,  leaving 
either  red  a(hes«  or  a  flag,  or  both. 

Water  afts  upon  it,  after  it  has  mouldered.^ 

Its  fpecific  gravity  is=  1500,  or  more. 

Befides  the  above  varieties,  (hiftus,  nriicaceous 
(hiftus,  and  gneifs,  arc  frequently  found  in  the 
neighbourhood  of  coal-mines,  fo  penetrated  with 
petrol,  or  bitumen,  as  to  conftitute  an  inferior 
Ipecies  of  coal ;  but  the  bitumen  being  burnt, 
they  preferve  their  form,  and  in  (bme  mcafurc 
theif  hardnefs. 

Alfo  fome  grey  flates,  that  are  fo  foft  as  to 
be  fcraped  with  the  nail,  and  are  greafy  to  the 
touch,  burn  like  coal. 

All  the  differences  of  coal  arife  from  a  mix- 
ture of  the  varieties  already  mentioned ;  and 

It  is  obfervable,  that  wherever  coals  exift, 
flates  are  generally  found  near  them.  Salt^ 
or  mineral  fprings,  are  alfo  often  found  iu 
their  neighbourhood.     Kirwan. 


SECT.    249.     (Additional.) 

Bovey  CodL     X^^ub  Kohle,     Xylantiirax. 

This  is  of  a  brown,  or  brownifli  black  colour, 
and  of  a  yellow  laminir  texture. 

■     '  the 
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The  laminae  are  frequently  flexible  when 
firft  dug,  though  generally  they  harden  when 
cxpofed  to  the  air. 

It  coniifls  of  wood  penetrated  with  petrol 
or  bitumen,  and  frequently  contabs  pyrites^ 
aiumj  and  viiriol. 

Its  alhes  afford  a  fmall  quantity  oi fixed  alkali^ 
according  to  the  German  chemifts ;  but,  ac- 
cording to  Mr.  Mills,  they  contain  none. 

By  diftillation  it  yields  an  ill  fmel ling  liquor, 
mixed  with  a  volatile  alkali  and  oili  part  of 
which  is  foluble  in  fpirit  of  wine, ,  and  part 
infbluble,  being  of  a  mineral  nature. 

It  is  found  in  England,  France,  Italy,  Swi(^ 
ferland,  Germany,  Ireland,  &c.       Kirwan. 

SECT.    .250.     (Additional.) 
Peat.     Geanthrax. 

There  are  two  forts  of  inflammable  fub- 
ftances  known  by  this  name ;  ^72fe 

The  firft  of  a  brown,  yellowifh  brown,  or 
black  colour,  found  in  moorilh  grounds  ;  in  Scot- 
land^  Holland^  and  Germany.  When  frefh,  it  is 
of  avifcid  coniiftence,  but  hardens  by  cxpofure 
to  the  air. 

It  confifts  of  clay  mixed  with  calcareous 
earth  and  pyrites :  and  fometimes  contains  com- 
mon fait. 

While  £bft  it  is  formed  into  oblong  pieces 
for  fuel,  after  the  pyritaceous  ar^d  ftony  matters 
are  feparaCcd. 

I  i  2  Whe  i 
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When  diftilled  it  afibrds  water ^  acid^  oit^  and 
volatile  alkali. 

Its  a(hes  contain  a  fmall  proportion  of  6xed 
alkali.  They  are  either  white  or  red,  according 
as  it  contauis  more  or  lefs  ochre  or  pyrites. 

The  fecond  is  found  near  Newbury  in  Berk^ 
fhire.  It  contains  but  little  earth;  but  con- 
lifts  chiefly  of  wood  branches,  twigs,  roots  of 
trees,  with  leaves,  grafs^  ftraw,  and  weeds. 

Kirwan^ 


SECT.    251.     (Additional.) 

Stone^Turf. 

The  Noble  Author  has  ranged  the  turfamon} 
the  foffils  of  his  Appendix ;  but  as  that  caller 
in  England  by  the  name  oi Jlone-turf^  contains  a 
confiderable  proportion  of  peat,  it  may  be  men- 
tioned with  propriety  in  this  clafs. 

Soon  after  it  is  dug  out  from  the  ground^ 
where  it  keeps  a  foft  confiftence,  it  at  firft 
hardens ;  but  afterwards  it  crumbles  by  long 
expofure  to  the  air. 

As  to  the  other  common  turf,  it  only 
confifts  of  mould  interwoven  with  the  roots 
of  vegetables ;  but  when  thefe  roots  are  of  the 
bulbous  kind,  or  in  a  large  proportion,  they 
form  the  worft  kind  of  turf. 

Although  it  may  appear  incredible,  it  is  ne- 

verthelefs  a  real  fad:,  that  in  England  pit- turf 

is  advantageoufly  employed  in  Lartcajhire^  to 

7  •  fmelt 
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fmelt  the  iron-ore  of  that  county.  Mr.  Wil- 
kkilbn,  brother-in-law  to  the  celebrated  Dr. 
Prieftley,  and  himfelf  not  lefs  famous  for  his 
extenfive  undertakings  in  the  iron-works,  per- 
haps the  greateft  in  all  Europe,  makes  ufe  of 
pit-turf  in  his  large  fmelting  furnaces  of  that 

Covince.  I  have  feen,  in  the  pofleflion  of 
r.  S.  More,  Secretary  to  the  Society  of  Arts, 
a  kind  of  black  tallow^  extracted  by  the  fame 
Mr.  Wilkinfbn,  from  ptMurf.  It  was  very  foft, 
and  nearly  of  the  fame  coniiftence  as  butter. 
It  burned  very  rapidly  with  a  fmoaky  flame  in 
the  fire  5  but  the  fmell  was  very  difagreeable  like 
that  of  pit-turf.  This  connrms  the  opinion 
that  the  tallow  defcribed  in  Section  232,  is 
probably  of  a  foffil  extraflion,  as  well  as  the 
other  oy$  mentioned  in  the  preceding  Sections; 
although  the  origin  of  them  all  may  be  from 
the  vegetable  and  animal  kingdoms,     ^be  Editor. 


SECT.     2  SI.     (Additional.) 

Obfervations  on  FoJJiUCoals. 

Thefe  foffil  fubftances,  which  furnifli  fuel 
for  the  various  purpoles  of  human  life,  are  dif- 
tinguiflied  by  the  name  of  Coals ^  on  account  of 
their  being  a  fuccedaneum  for  wood  and. other 
vegetable  produdions,  which,  when  dry,  or  of 
an  oleaginous  kind,  ferve  for  the  fame  ufes.  If 
thefe  vegetable  fubfiances  are  deprived  of  the 

I  i  3  accels 
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accefs  of  air,  by  covering  them  after  ignitiont 
the  half  coiifumed  remainder,  which  is  of  a 
black  colour,  is  called  by  the  name  of  Coal^  or 
Char-coal;  and  from  hence  the  foflil,  which 
affords  fuel,  has  alfo  been  called  by  the  han^ 
name,  though  of  a  very  different  nature. 

Pit'Coal  and  earth -coal  are  fynonymous,  and 
mean  coals  dug  out  of  a  pit^  or  from  the  earth. 
But  the  litbantrax  denotes  Jione-coalj  and  more 
properly  indicates  the  Cannel-coal  of  Seft.  246 ; 
which  has  the  greateft  (imilarity  to  a  Jofry  fulh- 
Jiance^  by  the  dull  appearance  of  its  fra^ture^ 
and  by  the  uniform  texture  of  its  parts. 

All  thefe  coals  are  in  general  a  bituminous 
black,  or  brown,  and  dark  fubftance  \a\  :  for 

the 


\a'\  It  is  known  that  pit  coal,  or  fea  coal,  by  diflillatton, 
gives  out  a  phlegm,  or  watery  fubflance;  then  an  aethcreal  or 
volatile  oil ;  afterwards  a  volatile  alkali ;  and  ladly,  a  thicV 
and  greafy  oil.  But  it  is  remarkable  that  by  redifying  this 
lad  oil,  a  tranfparcnt,  thin,  and  light  oil,  of  a  draw  colour, 
is  produced,  which,  being  expofed  to  the  air,  becomes  black, 
like  animal  oils.  '  Fabroni, 

From  this,  and  other  obfervations,  the  mod  general  opinion 
is,  that  all  coals,  bitumens,  and  oily  fubdances,  found  in  the 
mineral  kingdom,  owe  their  origin  to  the  animal  and  vege« 
table  remains  buried  in  the  bowels  of  the  earth ;  dnce  it 
\%  well  known,  that  only  organiicd  bodies  have  the  power  of 
producing  oily  and  fat  fubdances.  The  amazing  irregularities, 
gaps,  and  breaks  of  the  drata  of  coals,  and  of  other  foffil  fub- 
dances,  evince  that  this  globe  has  undergone  the  mod  violent 
con vul dons,  by  which  its  parts  have  been  broken,  detached, 
and  overturned  in  different  ways,  burying  large  tra6ts  of  their 
upper  furfaces,  with  all  the  animal  and  vegetable  produ£tions 
^We  exiding,  at  the  time  of  thofe  horrible  catadrophes, 
wAofe  epoch  at  far  precede  all  human,  records.  Ap<^  >(  '^  eafiff 

to 


Scd.  252.     INFLAMMABLE  SUBSTANCES.       487 

the  moft  part  they  have  a  lamellated  texture, 
which  breaks  eafily,  and  almoft  always  with  a 
fliining  furface. 

The  varieties  of  pit-^coals,  already  mentioned 
in  the  foregoing  Seftions,  are  the  moft  rejnark- 
able,  by  which  they  may  be  diftinguiftied  from 
one  another  [^J.  But  they  are  far  from  being 
hoaiogeneous  m  each  kind ;  as  the  accidental 

— ^Mi— ^— — M^— ^— i^— —— —  111  ■  I  II  ■  » 

to  be  conceived,  that  the  variou«  heaps  and  congeries  of  thefe 
vegetable  and  aniipal  fubflances,  remaining  for  ages  and  age^  in 
MTerent  parts  of  the  bo^eU  of  the  earth,  have  obtained 
Tinoiit  coafiilences,  and  Hill  produce  thofe  oily  and  bitumi- 
nous juices,  which  find  way  to  gufli  out,  leaving  beliind 
their  thicked  parts  on  the  fame  places  where  they  are  found, 
ind  in  many  others  where  the  induftry  of  mankind  never 
will  be  able  to  penetrate.  It  will  be  feen  by  the  laft  Se^.  259. 
of  this  Clais,  that  our  author  inclines  very  much  to  this  opinion* 

See  tht  feeble  arguments  of  Mr.  le  Camus  to  pr-ive  the  con^ 
trary^  at  pagi  178,  ^  Journ.  de.  Phyf.  y'^r  March,  1779. 
Tti  EJitjr. 

[k]  Mr.  Bertrand,  in  his  Oryftologic  Didionary,  redncei 
all  kinds  of  coals  to  fix  general  claiTeB,  vi%.  i.  Lhhantrax 
Lipteui,  Q.*  Petrrjfus :  "iTc'rejlris :  4,  Piceus  :  ^.  Fijfiiis  : 
6.  AtiHiralifatus^  He  lays,  that  the  Siouh  coals  are  hefivier, 
and  burn  not  fo  well  as  thofe  of  Newcaftle;  that  thofe  of  Liege 
burn  quicker,  and  thofe  from  BraJJac^  in  Auvei  gne,^  and  fron\ 
la  Fcffi^  burp  with  a  more  agreeable  flame,  $ic.  But  Mr.. 
Mpraad,  in  bis  Nomenciaturj  rmfonnee^  didributes  all  forts  of 
pit  coals  into  4  dallies :  in  the  flrll  he  places  9  varieties, 
beginning  with  the  go^as^  or  fuccinam  nigrum^  to  the  var/r- 
gatid Uthantrax :  in  the  fecond,  he  reckons  f  varieties,  be- 
ginning with  the  Lithantrax  e  eganti  Jfru^ura^  to  that  fucit 
gianufatax  ar.d  he  forms  the  fourth  clafs  with  the  earchy  and 
poorer  kind  of  fofiil  coals.  He  feems,  however,  to  have  been 
puzzled  with  the  (laty  coals,  as  he  ranges  them  in  a  feparatc 
clafs,  perhaps,  to  fiielter  himfelf  from  tlie  critical  objections 
gf  thofe  numerous  fupcrficial  naturalifls,  who  only  look  for 
the  apparent  configuration,  without  almoft  any  regard  to  the 
OEHDponent  parts  of  foHlls.    Ihe  Editor m 

I  i  4  qualities, 
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qualities,  and  the  various  *  proportions  of  their 
component  parts,  produce  a  far  greater  uuotiber 
of  properties,  which  renders  them  more  or  lefi 
fit  for  difierent  purpoies ;  though  theie  are  ge* 
ueraliy  overlooked,  and  confounded  with  cb^ 
common  one  of  affording  fuel  for  making  fire» 
to  warm  our  rooms,  or  for  culinary  operaticHiat 
In  fad,  various  kinds  of  difierent  coals  are 
often  found  intermixed  with  one  another  in  the 
ground.   Some  of  the  finer  fort  run  many  times 
in  form  of  veins  between  the  layers  of  the 
coarfer  kind ;  as  I  obferved  in  the  fine  coalSf 
the  workmen  employed  at  Birmingham,  in  a 
curious  manufaftory  for  moulding  rods,  or  canes 
of  tranfparent  and  coloured  glafs,  into  the  re«* 
quired  fhapes  for  common   buttons,   with  an 
aflonifhing  expedition.  The  fire  burned  with  fo 
clear  a  flame  as  I  never  faw  produced  by  com^^ 
mon  fea-coal ;  and  i  found,  upon  inquiry,  that 
this  particular  kind  of  coal,  was  picked  out  fron* 
the  common  coals  of  that  country,  it  running  i^ 
particular  veins,  which  the  manufadurers  know 
well  to  be  fit  for  their  purpofe,  though  I  could 
not  find  any  difiinftive  denomination  to  indicate 
this  fpecific  diflFercnce*  There  is  no  doubt  but  a 
great  field  both  for  the  theoretic  inveltigation  of 
the  nature  and  original  formation  of  this  fbffil,  as 
well  as  for  the  practical  knowledge  of  the  uies 
to  which  it  may  be  advantageoufly  employed, 
remains  flill  unexplored,  or  at  lead  is  yet  con- 
cealed among  few  interefted  pra6litioners,  with- 
out affording  any  extenfive  advantage  to  the 
public* 

That 
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That  kind  of  coal,  djf^inguifhed  in  London 
by  the  name  of  Scotcb-caals^  produce,  when 
burned,  white  a(hes  and  a  lefs  dirty  duft  than 
the  common  Newcajik-coals ;  though,  among 
thefe  lafty  fome  pif^ces  of  the  Scotch  kind 
are  frequently  founds  On  the  contrary,  thoie 
I  have  Icen  in  the  fire-plnces  at  Wiltftiire,  made 
fuch  a  quantity  of  brown  aihes  and  dirty 
duft,  as  to  fpoil  the  furniture  in  a  fliort  timet 
unjefs  proper  care  was  taken  to  clean  the  rooms 
very  frequently. 

This  .foffil  bitumen,  as  FourcrQy.remarke, 
being  heated  in  contad:  with  a  body  in  coni* 
buftion,  and  a  free  accefs  of  air,  kindles  the 
more  flowly,  and  with  more  difficulty,  as 
it  is  more  weighty  and .  compadL  ..  When  once 
kindled,  it  emits  a  brifk  and  very  ,durable 
beat,  and  burns  for  a  long  time  before  it  is 
confumed.  If  extingui(hed  at  a  proper .  tirae^ 
the  remaining  cinders  may  ferve  fevcral  times 
for  a  new  firing,  with  a  fmall  addition  of  frefh 
coals.  The  matter  that  is  burned,  and  produces 
theflame»  appears  very  denfe^  as  if  united  toano^ 
ther  fubftance,  which  retards  its  deftruftion. 
Upon  burning,  it  emits  a  particular  ftrong  fmell,^ 
which  is  not  at  all  fulphureous,  when  the  earth- 
coal  is  pui'e,  and  contains  no  pyrites  \c'\. 

When 

[c]  Hence  we  fee  how  falfe  and  deceiving  are  the  propofi« 
tioDs  of  fome  ignorant  pretenders,  who  boad  of  proceifes,  t^ 
deprire  ptt-co;ilft  of  fulphur,  as  a  great  improvement  to  de-» 
ftroy  the  noxious  quahttes  they  fuppofe  arifing  from  this 
kind  ai  fuel*  But  a  general  and  condant  experience  of  the 
Dumeront  inhabitasts  of  £iigknd^  and  of  various^  other  coun^ 
00  the  Continent,  at  at  Liege,  part  of  Holland,  and  the 

Auftriao 
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When  the  combuftiUe^  oi]y«  and  mc^  ¥xda- 
tile  parts,  contained  in  the  eacth-coaU  are  di(^ 
lipated  and  (et  on  (ire  by  the  firft  appKcatioo  of 
beat;  if  the  oombuftion  is  flopped,  the  bitomen 
retains  only  the  moft  fixed  and  kaft  inflam- 
mable part  of  its  oil,  and  is  reduced  to  a  true 
cbarry  ftate,  in  combination  with  the  earthy 
and  fixed  bafi^.  Pit  coals  in  this  cbarry  ftate 
are  called  Cfiais^  which  are  capable  of  ex* 
citing  the  moft  iotenie  heat ;  and  are  employed 
all  over  England  in  the  fmelting  of  inm^  coMer^ 
and  other  metallic  ores  to  the  greateft  advan- 
tage {d\. 

SECT. 


Aaftrian  Nctberlandf ,  where  pit  coaU  are  the  cpmmon  fbel^ 
erioeef  the  falUqr  of  their  impofition ;  and  to  this  I  may  add^ 
the  experience  of  above  twenty  •two  years,  during  which  I  hare 
lived  to  EpgUnd,  without  ever  finding  in  myfelf,  oor  in  aily 
of  my  numerous  acquaintance,  the  \c2Si  alteration  in  healUi 
on  this  account.     Tbi  Editor. 

[//]  It  is  well  known  that  the  Englifh  method  of  burn* 
ing  pit  teal  into  coak^  has  been  a  rooft  profitable  and  happy 
acquifition,  for  the  finehiog  our  orcs^  and  for  many  other 
metallurgical  and  chemical  proceiTes  in  this  ifland.  But  the 
ingenious  and  advantageous  undertaking  of  Lord  Dundo* 
nal,  by  which  he  turns  to  a  very  conGderable  profit  the 
mines  of  coals  in  his  and  other  eftates,  buil4>og  ovens  of  a 
proper  con(lru6tion  to  bum  pit  cool  into  coak^  and,  at  the  fame 
time,  to  collet  in  fcparate  receptacles  the  vohtUe  alkali^  oily 
ta*'f  and  pitch,  which  were  generally  loft  by  the  ufual 
method,  deferves  to  be  notice^  in  this  place,  as  it  affords  a 
very  remarkable  inftance  of  the  great  loiTcf  to  q^ai^kiod,  for 
want  of  carefully  attending  to  every  refult  frpm  gicat  proceiTes 
<4»f  art,  when  made  in  a  large  fcale.  Thefe  ovens  are  fo  con* 
trivcd  as  to  admit  an  under  fupply.of  air;  a^id  the  coals, 

after 
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SECT.     253.    (151.) 

Brinsjlone.     Sulphur. 

The  Mineral  Phlogifton,  or  Bitumen,  united 
with  the  vitriolic  acid,  coviGAX.\itts  fulpbur^  or 
Brimftone  \a\. 

This 


after  being  kindled^  decompofe  themfelves  by  a  flow,  but  in- 
complete combuftion,  which  does  not  dedroy  the  ingredients. 
The  refi'luum,  left  in  the  oven,  proves  to  be  the  mod  ex- 
cellent cinders  or  coaksi  whilft  the  volatile  parts,  whioh  other* 
wife  would  be  diflipated  in  the  air,  are  feparated  and  conden- 
ied  in  refervoirs,  or  receptacles  of  a  capacious  iize,  placed  at 
proper  diflances  beyond  the  reach  of  fire; 

Monf.  Faujas  de  St.  Fond,  who  vifited  thefe  works  in  a 
trip  he  made  to  Scotland,  undertook  to  ered^  a  Omilar 
oven  of  the  kind,  on  his  going  back  to  France :  and  it  is  ra- 
ther fingular,  that  he  endeavours  to  eftablifh  a  claim  of  havin|^ 
difcovered  the  fame  proceifes  before  he  faw  them  in  Scotland ; 
as  if  it  did  not  refled  a  greater  honour  on  his  induftry,  to 
carry  back  to  his  country  fome  ufcful  knowledge  in  conie* 
quence  of  his  travels,  than  to  fetum  as  ignorant  as  our 
Englilh  travellers  ufually  do,  whoij^acquifitionsfeldoro  amount 
to  more  than  the  new  fafhions,.  effeminate  manners,  and  other 
filly  trifles,  which  our  degenerate  Britons  are  now  wont  to 
call  refined  accompliihments.     7hi  Editor^ 

[a]  This  has  been  the  general  do^ine  of  chemiftt 
fince  the  time  of  the  famous  Stahl,  who  called,  by  the  name 
of  Fbhpfun^  that  very  inflammable  principle,  that  had 
been  di^cribed  by  Berber,  under  the  name  of  inflammahU 
$artb.  Stahl  was  the  firft  who  difcovered  the  fynthetic  com* 
pofition  of  fulphur,  by  combining  a  combudible  fubftanco  , 
If  ith  vitri^C4ifi4i  and  tilvis  hat  afforded  the  greatcfi  probability, 

affiounting 
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This  is  very  common  m  the  earth,  and 
dlfcovers  itfelf  in  many  and  various  forms. 
Ijt  is  found, 

A.  Native 


amounting  indeed  almoft  to  a  demonftrationy  of  the  truth  of 
his  theory.  Macquer  defcribes  this  procefs,  which  confiHi 
in  mixing  equal  parts  of  fixed  alkali  and  vitriolaUd  tartar^ 
with  about  the  fourth  part  of  both  of  powdered  charcoal,  in 
a  cnicible :  the  mixture  being  well  (lirred  with  a  wooden  rod, 
and  the  covered  crucible  placed  on  the  fife  for  a  (hort  time, 
the  matter  is  poured  out,  on  a  greafed  marble:  emits  a  ftrong 
difagreeble  fmelly  like  that  of  rotten  eggs :  when  cold,  coagui- 
lates,  and  appears  pf  a  dark-red,  or  liver  colour :  and  is  a 
true  liver  •ffidfhur.  This  being  diffoived  in  water^  aiEntls  a 
yellowifh  precipitate  op  the  addition  of  any  acid,  which  being 
colleded  on  the  filtre,*is  found  to  be  a  true  brimftone. 
-  According  to  this  do£brine  of  Stahl,  the  fhhpfton  of  the 
•diaicoal;  unites  with  the  vitriolic  acid  of  the  tartar,  or  of 
mny  other  iritriolic  compound,  and  forms  fulphur ;  but,  ac* 
cording  to  the  new  pneumatic  theory,  at  the  head  of  which 
it  otie  of  the  moft  ingenious  chemifU  of  our  times,  Mr*  La? 
vcMficr,  the  rationale  of  thefe  phenomena  is  quite  the  reverfe 
of  what  has  been  aflerted  by  the  followers  of  Stahl,  I'hofe 
-bodies  which  were  called  phlogiftieatid^  are  nothing  more,  ac- 
cording to  the  new  theory,  than  fubflances  which  have  a  great 
tendency  to  unite  with  pure  air;  a  tefidency,  Which  in  general 
coaftitutea  cemiuftikility.  So  that  whenever  jBtahl  affirmt 
fbkgifion  to  be  difengaged,  as  ia  c&mbufiien  and  calcination  \ 
there  a  in  h€i  nothing  elfe^  iay  the  new  theprifts,  but  a  real 
^oipbination  of  this  pure  n/r,  withfome  of  the  component 
parts  of  the  burned  fubftance,  the  procefs  Ixing  facilitated  by 
the  a^ion  of  beat.  On  the  other  hand,  in  all  the  fuppofed 
combinations  of  phlogiftoo,  a  dtiengagement  of  air  may  be 
often  obferved  to  fubfifi,  as  is  evident  in  the  reduction  of 
inetallic  calces,  and  in  the  dccompofition  of  bodies  by  the  adion 
pf  acids.  In  a  word,  in  this  pneumatic  iyftem,  all  thefe 
compounds  of  Stahl,  as  fulphur  from  vitriolic  acid,  an4 
-meiali^  from  their  cakes^  and  phiogifiM,  are  only  fimple  fub* 
itances,  which  fofiA  a  great  tcodency  to  mi^with  depUp* 

giflicate4 
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ji.  Native  Sulphur,  Sulphur  nativum. 
In  this  the  two  conftitiient  parts  are  mixed 
in  due  proportion    in    regard  to   each  other^ 
according    to    the    rules   of    that     attraction 
which  is  between  them  ;  it  is  eafily  known, 
X.   By    its    inflammability,   and    by   its 
flame  [^]. 

2.  By 


giJiic^iiJ  air.  Thus  metals  unite  with  the  fame  air  on  being 
calcined  :  and  their  calces^  on  being  reduced  by  fire  into  their 
metallic  fkate,  give  out  the  air  the/  had  imbibed  before.  I 
muft  confefs  that  the  fimplicity  of  the  Pneumatic  Theory  is 
a  great  inducement  to  receive  it ;  but  until  znyfulpbur  can 
be  ihown,  preejdfling  in  the  alkaline  bafe  of  the  vitriolaud 
tartar  (for  the  vitriolic  acid  runs  off,  according  to  this  theory, 
in  the  form  of  puro  air^  to  combine  with  the  charcoal)  no  roan, 
10  an  unprejudiced  ftate  of  mind,  will  venture  to  embrace  fuch  a 
theory*  Neither  is  it  at  all  comprehenfibie,  jhow  the  fame 
agent  ^^  will  produce  two  oppofite  effis^ts  in  fimilar  circum« 
ibnces  1  viz.  caufing  pure-air  to  unite  with  metallic  bodies  in 
caUituUion:  and  to  be  fepara*ed  from,  them,  when  they  are 
revived  by  the  fame.     The  Editor. 

\hi\  Sulphur  evaporates  gently  at  the  170  degree  of  Fahren- 
belt's  thermometer. 

Melti  at  185  degrees ;  and 

Flames  at  301  deerees  of  the  fame  thermometer. 

Bums  with  a  blue  flame,  «nd  a  difagreeable  fufibcatiog 
ibell. 

Sublimes  in  dofe  veilelSf  without  decompofition,  except  of 
a  fmall  quaocity,  pro|>ortiooed  to.  the  quantity  of  air  contained 
in  the  veilels. 

When  melted  becomes  red,  but  recovers  its  colour  oik 
cooling. 

Its  confiicuent  parts,  viz,  the  vitriolic  acid  and  phhgijion^ 
are  nearly  in  the  proportion  of  3  to  2 ;  fur  too  parts 
of  fulphur  contain  about  60  of  this  acidt  and  jo  of 

It 
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2.  By  its  fmell,  when  burnt;  and, 

3.  By  Its  producing  a  liver  of  fulphur,  when 
mixed  with  a  fixed  alkali,  like  that  made 
from  artificial  fulphur  [c]. 

It 


It  is  a  tadelefs,   hard,  brittle,  idioeIe£irlc  fubHance,  of  a 

yellow  greenifli  colour* 
Itsfpecific  gravity  is  from  1900  to  a 3 50* 
It  is  infoluble  iu  water,  though,  by  long  trituration,    the 
water  feems  to  take  up  fome  part  of  it;  but  it  feemsthat 
it  if  rather  diffufed  thro\  than  difTolved  in  it. 
Neither  can  fpiht  of  wine  unite  to  it,  except  when  both  are 
in  a  vaporous  flate  ;  and  then  ji  parts  of  fpirit  of  wine 
take  up  one  of  flilphnr* 
Is  foluble  in  hot  oils,  and  alfo  in  alkali,  both  in  the  dry 

and  liquid  way. 
Is  decompofed  by  boiling  in  concentrated  nitrous  acid ;  partly 
decompofed,  and  partly  diifolved  by  the  vitriolic  and  dephlo* 
giilicated  nitrous  acid.     K'nwan. 

[r]  The  two  pure  (cauflic)  fixed  alkalis,  vegetable  and  m/- 
ngraif  have  a  very  remarkable  adion  on  this  fubftance ;  as, 
they  form  true  iivgrs  of  fulphur y  which  are  mod  difficultly 
decompofed,  and  the  moft  permanent  of  all.  They  may  be 
prepared  by  the  dry^  or  by  the  moi/l  way.  In  the  iir(l  proccfo, 
equal  parts  of  lapis  caufticus  and  fiowtrs  of  fulphur  are  fufed 
in  a  crucible ;  then  run  on  a  marble  plate ;  and,  as  foon  ^s 
cooled,  are  broken  into  pieces,  and  kept  in  a  phial  wkh 
ground  (lople.  But  in  the  i&i/in/^/ ti/tfy,  the  liquor,  or  lie,  of 
foap-boilers,  is  heated  with  a  half  of  its  weight  of  fulphur  ; 
till  it  acquires  a  deep  dark  red  colour;  and  is  kept,  after 
being  filtt^ied,  &c.  The  difference  between  thefe  and  the 
common  livers,  made  of  mild  alkali,  is  very  fenfible ;  thefc 
lift  are  of  a  paler  colour,  fometimes  they  are  green i Hi,  and 
always  leis  odorous.  It  feems  that  the  aerial  aid,  which  they 
retain,  weakens  their  flrength. 

The  earthy,  and  faline  earthy  fubftances,  have  no  acVion  on 
the  liver  •f fulphur  \  but  the  acids  precipitate  the  fulphur  in 
a  fine  white  powder,  called  the  Magifter  fulphur  is  i  and  the 

gasL 
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It  is  found 

a^  Pellucid^  of  a  deep  yellow  colour# 

b.  Opake,  white,  and  greyifh  \d\ 

Thefe 


gas  it  difengages,  is  the  above  mentioned  Hepatic  air  of 
%tQi.  250. 

Sulphur,  nitre,  and  charcoal,  when  well  mixed  together  in 
a  proper  proportion,  form  the  well-known  detonating  fubilance, 
called  gun^frwder.  One  hundred  pounds  of  that  made  at  EJfone^ 
near  Corhell  in  France,  contains  75  of  nitre,  9  and  a  half 
of  fulfhur^  and  1  $  of  charcoal ;  but  in  general  one  pound  of 
gun-powder  contains  is  of  nitre,  a  of  fulphur,  and  3  of 
charcoal.  The  opinion  of  producing,  as  is  pretended,  gun* 
powder  without  fulphur^  is  quite  grpundlefs.  The  moifturc 
neceflary  for  the  powder*s  afTuming  the  grained  form,  cryftaU 
lifes  the  nitre,  as  may  be  feen  with  a  magnifier  by  cutting  the 
grains  through.  It  is  owing  to  the  dephlogijllcated  aify  dif- 
^g^g^d  from  the  nitre,  that  the  combuftion  of  gunpowder  is* 
attended  with  fo  great  a  detonation  and  violence. 

The  fulminating  powder  is  compofcd  of  3  ounces  of  nitre, 
two  of  dry  aerated  fait  of  tartar,  and  me  of  fulphur^  well 
triturated  in  a  warm  marble  mortar,  with  a  wooden  peftle. 
About  a  drachm  (bo  or  72  gr.)  of  it  in  an  iron  ladle,  over  a 
gentle  fire,  detonates  with  fuch  a  report  as  that  of  a  cannon, 
Alfo  a  mixture  of  liver  of  fulphur^  with  the  double  of  nitre^ 
detonates  with  equally  as  great  a  report.  Editor  from  FouT" 
cr9y. 

\i\  e.  Criftallized,  iii  oAoedral  pnfms,  with  blunted 
points* 

i*  Tranfparent.     Mr.  Davila  had  been  informed  tl\at  this 

was  brought  from  Norn) ^ndy  in  France.  Brun. 
I.  Native  I'ulphur  *is  foJind  in  different  form^,  viz.  either  in 
folid  pieces  of  indeterminate 'figure,  running  in  veins 
through  rocks  ;  or  in  fmall  lumps,  in  gypfum  and  lime 
ilones  \  in  confiderable  quantities  at  Solfotara^  and  in  the 
neighbourhood  of  volcanos;  or  crydalized  in  pale,  tran* 
fparent,  or  1cm i t ran fpa rent,  odtogonal,  or  diomboidai 
/u^ftalS)  in  the  cavities  of  quartz ;  and  particularly  in  the 

matrices 
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.  Thefe  are  found  in  Siberia,  at  Bevieux  iii 
Switzerland,  and  at  Solfatara  near  Naples. 

It  is  often  found  on  lime-ftone,  which  the  vi- 
triolic acid  has  left  untouched,  having  a  ftronger 
attradlion  to  the  phlogifton,  and  therefore  wholly 
uniting  with  it« 


matrices  of  ores :  or  in  the  form  of  fmall  needles  over 
hot  fprings,  or  near  volcanos.    Kirwan. 
Sometimes  it  Is  formed  in  old  privies ;  of  this  I  faw  fome 
lumps  that  were  found  in  a  very  old  privy  at  Parts^  Editor. 

2.  United  with  clay  in  the  aluminous  ore  of  La  Tol/a^  and 
alfo  at  TarnowitZj  in  SileGa.  This  laft  refembles  a  light 
grey  earth :  when  dry,  burfis,  or  cracks,  in  the  water, 
like  marl ;  and  poflefles  a  ftrong  peculiar  imell  like  cam* 
phor.    If  diftilled,  the  fulphur  fublimes. 

xoo  parts  of  this  earth  a£ford  8  of  fulphur,  befides  gypfum^ 
tnd  a  quantity  of  iron. 

3.  Mixed  with  claj^^  iron,  ^nd/elenite.  This  compound  is 
of  a  grey,  brown,  or  black  colour,  found  near  Rtmf^ 
jfuvtrgfift  Spain^  and  Ittland. 

4.  With  lime-ftone  in  the  form  of  a  calcareous  befar.  This 
is  found  at  TivoU  near  Rome,  and  elfewhere  in  Italy. 
It  is  fometimes  diflblved  in  mineral  waters ;  tbtee  pounds 
of  which  contain  as  much  as  2^  grains  of  fulphur.  It 
often  farms  incruftattons  on  the  brinks  of  thefe  iprings. 

5.  In  the  form  of  an  alkaline  btpar.  This  is  faid  to  be 
found  in  fome  waters  in  Ruffia :  of  this  will  be  fpoken  in 
Se6t.  a;;. 

6.  United  to  Iron  and  clay  of  pyrites^  &c.  of  which  here-^ 
after,  Sedt.  254. 

7.  United  to  metallic  fubftancea^  as  in  Seft.  257  and  2^%. 
Editor  chiefly  from  Kirwan. 
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SECT-    254.    (152.) 

B.  Sulphur  that  has  diflblved,  or  is  faturated 
tvithy  metals.    Sulphur  nutallis  faturatum  \a\. 

1.  With  iron,  Sulphur  mar te  faturatum. 
PyriteSf  or  Copperas-ftone,  Pyrites. 

This  is  the  fubftance  from  which  moft  ful- 
phur  is  prepared,  and  is  therefore  ranked  here 
with  all  its   varieties.     It  is  hard,  and  pf  a 
metallic  fhining  colour. 
a.  Pale  yellow  Pyrites,  Pyrites  Jiibflavus. 

Marcafite. 
This  is  very  common,  and  contains  a  pro- 
portionable quantity  of  fulphur  with  refped  to 
the  iron ;   when  once  thoroughly  inflamed,  it 
bums  by  itfelf. 

I  •  Of  a  compaft  texture,  Texturd  aquali^ 
called  Piedra  del  Tnca^  in  Spain. 

2.  Steel-grained,  Texturd  chalybed. 

3.  Q^arfe-grained,  Texturd  granulatd. 

4.  Cryftallifed,  Chryftallifatus. 

It  ihoots  moftly  into  cubical  and  o£toedral 
figures,  though  it  alfo  criftallifes  into  innu- 
merable other  forms  f^l. 

SECT. 

[a'\  Sulphur  if  the  moft  coromon  mineralizer  of  metals,  and 
therefore  moil  of  its  combinatioos,  with  thofe  fubflanoes,  muft 
be  ranked  among  the  metallic  ores.    Edit. 

[3]  Of  this  kind  is  the  juan  bianco^  which  fhould  not  be 
thought  the  £ime  with  ptatina^  though  it  comes  from  the 

K  k  fainf 
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SECT.     255.    (153.) 


h  Liver-coloured  Marcaiite^  Pyrites  colore  ru^ 
hfcente. 

Its  colour  cannot  be  deforibed,  being  betwixt 
that  of  the  preceding  marcaiite,  and  the;  azure 
copper  ore.  When  it  is  of  a  light  colour^  it  is 
called  in  Swediflt  "Tennbett^  ix  JVattnkies^  but 
Lefverjlag  when  it  is  of  a  deeper  colour.  The 
iron  prevails  in  this  kind ;  it  is  therefore  lefs 
fit  to  have  fulphur  extracted  from  it,  and  alio 
for  the  fmeltiDg  of  copper  ores.     It  is  fotrnd 

1.  Of  a  compaft  texture,  from  Nya  Kop* 
parberget,  in.  the  province  of  Wefhnan- 
land. 

2.  Steel-grained,  from  StoUberget  in  Weil* 
manland. 

3.  Coarfe-grained,  from  Wefterfilfverberget 
in  Weftmanland. 


fime  mines.  The  cryftdilizcd  or  polifii-beiring  ^>eckt  are 
known  by  the  name  of  marcaJHiS.  In  Hungary,  there  arc 
fome  which  are  pretty  rich  in  gold  ;  in  the  Moder»ihi6e, 
near  Shcmnitz,  they  held  lixtccu  denari.    Brun, 
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SECT-    256.    (155.) 

Farious  Combinations  of  Sulphur,  ^Itb  Iron  and 

other  Metallic  Subilances. 

Sulphur  with  iron  and  copper,  yisJJow  or 
marcajitical  copper  ore.  (See  Sefl:.  198.  of  the 
Author.) 

Sulpnur  with  iron,  filver,  and  lead.  Potterl 
lead  ore.    (See  ScS.  189.  of  the  fame.) 

Sulphur  with  iron  and  zinc,  mock  lead^ 
black  jack  J  or  blends.  (See  Se£i.  229.  of  the 
fame.) 

Siilphuf  with  iron  and  arfenic,  arfenlcal 
pyrites.     (SeSi.  243.  of  the  fame.) 

Sulphur  with  iron  and  cobalt*  (See  Se^^ 
250  of  the  fame.) 

Sulphur  with  iron  and  bifmuth.  (SeSl. 
225*  of  the  fame.) 

Sulphur  with  iron  and  nickel.  (SeSl.  256* 
ef  the  fame.) 

Sulphur  with  iron  and  gold,  pyritical  gold 
we.    (See  SeSt.  1 6^.  of  the  fame.) 


Kk  2  SECT. 
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SECT.    257.    (156.) 

Other  Combinations  of  Sulphur,    with  Silver, 
Copper,  and  other  Metallic  Subflances. 

Sulphur  with  filver,  gla/s  fiver  ore  [a']. 
(See  SeSl.  169.  pftbe  Author.) 

Sulphur  with  copper,  grey  or  vitreous  cop^ 
fer  ore.     (See  SeSi.  1 97.  ^  the  fame. J 

Sulphur  with  lead.  Potters  lead  ore.  (See 
Sett.  187.  of  the  fame.) 

Sulphur  with  bifmuth.  fSee  Se£i.  224.  of 
the  fame.  J 

Sulphur  with  quickfilver,  cinnabar.  (See 
SeSl.  218.  of  the  fame.) 

Sulphur  with  arfenic,  Orpimenty  Realgar. 
(See  ISeSi.  2^1.  of  the  fame.) 


[a]  At  Ramelsbfrg^  and  in  the  Hartz^  fulphur  if  ex- 
tracted from  the  fulphureotis  ores  of  filver  and  lead,  mixed 
with  pyrites,  by  fublimation,  during. the  terrefa£tion  of  thefe 
ores.  This  forms  crudi  fulphu^y  which  is  purified  by  a  fecond 
fublimation.  But  in  Bohemia  and  Saxony  it  is  obtained  by 
immediate  didillation  from  pyrites,  and  afterwards  purified 
by  fublimation  in  clofe  veffels.  Moil  of  the  fulphur  ufed 
here  comet  from  Italy,    Kirtvan. 
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SECT.  258.    (161.) 

Mineral  Phlogtjion  mixe^  with  Metallic  Earths. 
Phloglftou  minerale  metallis  impregnatunu 

This  is  not  found  in  any  great  quantity. 

In  regard  to  its  external  appearance,  it  re- 
fembles  pit  coal ;  and  the  fat  fubftance  con- 
tained in  it,  at  times,  partly  burns  to  coal,  and 
partly  volatilizes  in  a  calcining  h^at. 

The  only  known  varieties  of  this  kind  are, 

A.  Miner  a  cupri  phlogiftica. 

When  it  has  been  inflamed,  it  retains  the 
fire,  and  at  laft  burns  to  afties,  out  of  which 
pure  CDpper  can  be  fmelted.  It  is  found  in 
SLidkic-rr's  Grufva  In  the  province  of  Dal,  and 
at  Bilperg's  Klack,  in  the  province  of  Dalarne. 

B.  Miner  a  Jerri  pblogiftica. 

This  is  not  very  different  in  its  appearance 
from  the  pit-coal  or  foflil  pitch ;  but  it  is  fotne- 
what  harder  to  the  touch  ;  there  are  two  varie- 
ties of  this  fpecies ; 

I.  Fixt  in  the  fire,  Mineraferri  pblogiftica 

Jixa. 

Expofed  to  a  calcined  heat,  it  burns  with 

a  very  languid  though  quick  flame:  it  preferves 

its  bulk,  and  lofes  only  a  little  of  its  weight. 

It  yields  above  30  per  cent,  of  Iron. 

4.  Solid,  refembles  black  fealing-wax. 

K  k  3  It 
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It  is  found  in  the  liver-coloured  marcaiite 
(Se6l:-  252),  in  Walkberget,  at  Norrberke,  in 
Weftmanland. 

b.  Cracked,  and  friable,  from  Finnberget, 
at  Grythyttan,  in  Weftmanland. 

a.  Volatile  in  the  fire,  Mlntraferri 
phlogijtica  'voJatilis. 
This  is  unalterable  in  an  open  fire,  either 
of  charcoal  in  a  furnace,  or  even  upon  a  piece 
of  charcoal  with  the  flame  of  the  blow  pipe : 
but,  under  a  mufFel,  the  greateft  part  of  it 
volatilizes,  fo  that  only  a  fmail  quantity  of  calx 
of  iron  remains.     It  is  found, 

a.  Solid,  from  Kronprint's  ShurfF,  at  Kong- 
fberg,  in  Norway. 

b.  Cracked,  from  the  parifh  of  Quiftbro,  in 
the  province  of  Nerike. 

This  laft  kind  leaves  more  aflies:  thefe  aflies, 
when  farther  expofed  to  the  fire,  become  firft 
yellowifli-green,  and  afterwards  reddifli-brown, 
when,  befides  iron,  they  then  alfb  difcover 
fome  marks  of  copper.  It  has,  however,  not  been 
pbffible  to  extract  any  metallic  fubftance  from 
them;  the  efFe^ls  of  the  load  ftone,  and  the 
colour  communicated  to  the  glafs  of  borax,  hav- 
ing only  given  occafion  to  this  fufpicion. 

See  the  end  ofScQ.  239.  (or  Sedl.  150. 
cf  the  Author.) 
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SECT.    259.    (L6a.) 

■  

Oifimxition  on  Bitumens. 

That  fubftancc,  vAivAi  the  chemifts  call 
Pblo^ijlonj  or  an  inflammable  frinctple^  exifts  in 
moft  of  the  mineral  bodies,  mougjn  often  in  fo 
fmall  a  quantity  as  not  to  be  perceived;  and 
therefore  1  have  here  only  enumerated  thoie 
kinds^  in  which  it  exifts  as  a  principal  or  very 
feniible  character ;  as,  for  inftance,  in  the  foetid 
fpar,  or  fwine  ftotie. 

I  do  not  myfelf  know  the  fubftance  in  its 
fimplc**ftate,  Which  I  call  a  mineral  fhlogif^ 
ton  [a]^  iince  the  ambergrife  and  the  rock-oil 
are  nothing  elfe  than  compofitions  which  can- 
not be  perfedly  decompounded  ;  and  are  not, 
befides,  to  be  extracted  from  coal,  fulphur,  Sec. 
which,  notwith {landing,  contain  an  inflammable 
fubftance.  It  feems  as  if  a  great  part  of  this 
clafs  were  originally  generated  from  the  animal 
and  vegetable  kingdoms  ;  fo  that  they  have 
been  firft  an  humus  a-ter  or  mould,  with  which 
a  vitriolic  acid  has  afterwards  been  mixed ;  anci  ' 
that  they  have  been   beft  able  to  retain  this 

phlogifton,  when  they  have   been  covered  and 

■  •         • —     '  • , 

[a]  Wc  may  fay,  however,  at  pre  font,  that  phlogifton  maj^ 
be  produced  almoft  pure,  after  the  new  obfcrvations  and 
<Iifcovcrics  that  have  been  made  of  late  on  the  aeriform  fuC- 
fiances.     Su  Note  [</]  to  Se^,  3:9.     Page  j^i. 

The  Editor. 
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prefled  together  by  another  earth ;  the  coa/j 
coal  ore,  and  peat  turf  (Seft.  1 93  of  the  Author), 
give  fom.e  hints  or  reafons  for  this  fuppofition. 

The  generation  of  fulphur  and  marcafitej  re- 
quires nophlogifton  out  of  any  of  the  kingdoms 
of  Nature  in  preference  to  the  other ;  for  the 
phlogiftons  throughout  all  nature  an?  equally  fit 
to  compofe  it  [A]. 

It  is  a  fublime  fubjeft  for  philofophers  to  ^n-' 
quire,  how  far  fire,  phlogifton,  and  ele^ricity, 
have  an  affinity  with,  or  dependence  on,  one 
another;  but  as  they  yet  want  that  light  in 
this  matter,  which  they  wiih  to  have,  I  hope 
to  be  excufed  for  not  mentioning  any  ttieoxies 
on  the  fubjejft. 

This  clafs  is  of  great  ufe  in  medicine;  for  in-r 
ftance,  the  ambergrife,  the  fait  of  the  yellow 


■•^•" 
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[h]  All  fofSIs,  containing  phlogifton  in  fiich  abundance, 
that,  under  proper  management,  are  inflammable,  have  been 
referred  to  this  third  Clafs  of  Minerals.  The  Orders  are  ob* 
vioufly  very  few ;  and,  accurately  fpeaking,  there  is  only  one 
Genus.  But  fincc  phlogiilon  is  fo  very  fubtle,  as  not  by  itfclf 
alone  to  become  the  objedt  of  our  fenfes  in  its  pure  flatc,  it 
has  been  advifable  to  confideT  its  more  fim pie  combinations 
as  Genera ;  and  this  has  long  been  donei  fo  f^r  as  refpeds  the 
jnetals,  by  univerfal  confent. 

The  name  of  Sulphur  may  certainly  be  given  to  pny  ac/d^ 
coagulated  by  phlogijion  into  a  foltd  form ;  and,  if  metals  con- 
fifb  of  certain  radical  acids^  faturated  with  phlogtften^  as  is 
highly  probable,  and,  with  refped  to  arfcnic^  and  two  otherj, 
is  indubitably  proved  (See  the  Note  to  page  $ioO*  then  metals 
ought  to  find  a  place  in  this  Clafs.  But  until  this  theory  be 
cAabliflied  by  numerous  experiments,  we  have  only  ranked^ 
under  this  head,  the  compounds  which  have  not  a  metallic 
pature.  The  Editor^  chiefly  from  Bergman's  Sciagraphia, 
Scft.  iji.  tifid following. 

7  amber. 
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amber,  the  rock-oil,  the  afphaltum,  and  the 
fulphur.  The  rock -oil  and  fulphur  are  uied 
in  fire^yor^s;  the  afphaltum  [r]  by  the  cepient- 
makess,.  and  the  yellow  anouber  is  ufed  bf  the 
vamilhers  and^ainters,  [d]. 


•    ■ ;      .     i  ■  ■  I      ' .         -.11 


[r]  The  firfl  Engliih  Edition  fays,  that  the  Afphaltiim 
II  made  ufe  of  by  watch-makers ;  but  this  mu(l  be  a  real 
iniftake,  at  it  is  obvioufly  abfurd  to  fuppofe  that  any  ad- 
Tantage  can  be  reaped  from  any  oily  fnbfiance^  which  fooa 
Tolatilizes,  and  is  even  coifofive  itfelf:  when  the  greateft 
difficulty  our  watch  and  chronometer-makers  labour  under, 
is  to  find  a  very  thin  and  fluid  oil,  which  may  be  applied  to 
the  pivots  .of  the  wheels,  ^nd  <tMX  the  jtolets  of  theefeapenients, 
without  thickening,  nor  condeniing  by  cold,  nor  dr}*ing  by 
length  of  time.  Such  kind  of  oil  is  a  great  defideratum  ia 
war^  making*  ao^  the  afphi^tum  :bas  quite  tlie  oppbfiti'qujF- 
litieSt  ;^t^a^,  ifow^v^r,  be  ^tefully' employed  \tk  ^laHtng  ^ 
durablecement  of  the  beft  fort,  as  Boroare  alTerts.  TTh  Editor. 

'       • •       ■  •        .  1  •  ♦    /     ,  ■ 7i 

\£\  The  coals  in  particular  are  of  the  greateft  confequence 
for  ceconomical  ufes  ;  and  happy  therefore  arejhofe  CQwntric} 
which  have  a  fufHcient  quantity  of  them ;  lince  they  may  be 
employed  as  fuel  to  almoft  every  purpofc,  as  is  plainly  proved 
ia  England.     Engefirorri. 
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CLASS      IV. 


•  Metallic  Subftances. 


SECT.    a6o.    (163.) 

» 

XSen^ml  Praperiie^  of  Metals  [a\. 

METALS    are    thofe  mineral    bodies, 
which,  with  refpeft  to   their  volume, 
are  the  heaviejl  of  all  liitherto  known  bodies. 

.    Some 


[a]  Thofe  metals,  which  in  a  calcining-heat..  Ipfe  : their 
phlogillon,  and  confequently  with  that  the  former  cpherenqr 
of  their  particles^  are  called  imperfefiy  as  /m,  le€tdy  ^^^% 
and  tron^  and  all  the  femi-fnetals  (of  which  more  hereafter) : 
notwithdanding  which  they  may  be  malleable.  But  thofe 
which  cannot  be  deflroyed  in  the  fire  alone,  are  called  per" 
feff^  as  gold^  filver^  and  plaitna  del  Pinto.  Nevcrthclefs,  the 
metals  have  commonly  been  coniidercd  more  with  regard  to 
their  malleability  than  to  ihtiv  fixity  in  the  fire,  and  arc  there 
fore  divided  into, 

jlt  Malleable,  which  are  called  metals;   and 

JB.  Brittle,  which  arc  called  ftmi-mctaU. 

The  xinc  is,  however,  as  a  medium  between  thcfe  two 
divifions,  juft  as  the  quickfilver  is  between  the  perft& 
and  impfrfcSl  metals  ;  bccaufe  the  quiikfilver  may  in- 
deed be  fo  far  deflroyed  in  the  fire,  that  its  particles  arc 

feparated 
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'  Some  of  them  are  malUable ;  and  fome  may 

be 

&parated  during  their  volatilization;  ncverthclcfs,  every 
<pe  of  them,  ev^  the  minuteil,  retains  the  phlogifioa 
united  with  it.      The  Jiuthor. 

Zinc  and  arfcnic  ftand  alfo,  as  it  were,  upon  the  borders 
betwixt  meials  axid  infiamm^l^es;  for  thefe,  in  proper  circum- 
fhmces,  bum  with  a  very  evident  flame. 

All  the  metallic  fubflances  contain  phlogifhrn,  and  when,, 
to  a  certain  degree,  deprived  of  it,  fail  into  a  powder  like  an 
earth  ;  but  their  attradtions  for  phlogiflon  are  different. 

Moil  of  them,  when  melted  in  a  common  way,  and  expofed 
to  the  air,  have  an  earthy  crud  formed  upon  the  furface, 
which  cannot  again  be  reduced  to  metal  without  the  addition 
of  fome  inflammable  matter.    The  baji  metals  have  ihis  pro- 

But  the  nohU  metaUy  vi&«  phtina^  gold^  and^Szw,  are  ib 
firmly  conne^ed  to  the  phlogiflon,  that  they  never  calcine 
under  fuHon,  however  long  continued ;  a»j,  after  being 
changed  into  a  calx  in  the  liquid  way,  when  melted  in  the 
fire,  they  re-aflume  their  metallic  form,  without  any  othcir 
phlogtflon  than  what  is  contained  in  the  matter  of  heat. 

Quickfllver  holds  a  kind  of  middle  place;  for,  like  the 
k§fe  metals^  it  may  be  calcined,  though  not  readily;  and 
like  the  W/<  ooes,  it  may  be  reduced  by  heat  alone. 

Bergman*!  Sciagr. 

We  may.  therefore  reckon  four  noble  or  perfe^  metals ;  viz« 
geldy  pltttina^  fihver^  and  mercury  \  becaufe,  when  caflcined, 
they  recover  tkeir  phlogiikon,  without  the  addition  of  any 
phlogtflic  fubflance. 

But  as  /ijf,  Uad^  copper^  and  iron^  cannot  be  reduced  with- 
out fuch  addition,  thefe  ara  called  Ignoble  and  Imperfe^^  or 
hafe  metais. 

However,  all  thefe  eight  metals  (even  mercury,  when  folid) 
arc  malLabk  to  a  conflderable  degree,  and  are  called  intire 
metals.     But 

Bifmutby  ziftCj  antimony^  ar/enicy  ceiali^  nicMy  manganefe^ 
mo yi- Jena ^.9^nd  wolfram^  are  fcarce  at  all  malleable,  and 
hence  they  are  called  Semi-metals*  Ncverthelefs,  %inc  and 
purified  nickel^  are  more  malleable  than   any  of  the  other 

femi* 
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be  decompounded ;  and,  in  a  melting  heat,*  be 

brought 


femi-metaU  ;  fo  that  we  hare  four  ferftfi  or  ncble  metaii ; 
foxxi  imperfc^  or  baje\  eight  intin;  ami  nine  femi'meials, 

Kirwan. 

The  various  degrees  of  heat  required,  to  reduce  metals  to 
'  a  fluid  (late,  are  fcen  in  the  foUou^ing  table,  which  was  ex* 
.traced,  for  the  mod  part,  by  Dr.  Withering,  from  the  printed 
Treatifes  of  the  late  celebrated  Profeflbr  Bergman.  It 
exhibits,  in  a  fimple  view:  i*  T^t  fp€cijic  gravity  of  each 
metal :  2.  The  degne  of  heat  by  Fahrenheit's  fcale,  in  which 
it  melts:  3.  The  quantity  of  phlogifion  it  requires  for  its 
faturation:  and  4.  its  tta/f  ion  10  xht  {stme /at  Ui  at  in  ^  pbh^ 
gifton.  We  mufl,  however,  obferve,  that  if  the  fecoud  column 
be  compared  with  that  of  Wedgwood's  ihem-.omttcr,  already 
mentioned  in  the  Note  to  page  230  of  this  MinerUogy,  their 
great  difagreements  betray  fome  iundamental  error  in  the 
affumed  data  ;  as  the  degrees  of  heat,  affigned  by  Mr.  Wedg- 
wood, for  melting  goid^  filver^  and  copp  r^  are  more  thaa 
quadruple  of  thofe  atligned  by  Bergman,  and  that  for  melting 
iron  is  more  than  eleven  times  greater;  although  they  both 
nearly  agree  in  the  ;  cd  heat  of  iron^  which  Btrgman  lays  to 
be  1050  degrees,  and  Wedgwood  1077.  ^^  *^''  *'  ^  ^'* 
judge,  the  fault  lays  in  Mortimer's  thermometer,  which 
£ergman  quotes  with  fome  ditHdence  (Scd.  197.  of  his  ^cia*' 
graphia)  :  probably  the  changes  caufed  by  heat,  on  this  me- 
tallic thermometer,  are  in  a  much  lefs  increafmg  proportion 
by  intenfe  fire,  than  thofe  indicated  by  the  contraction  of  the 
pure  clay^  happily  employed  by  Wedgwood  in  his  thermo-r 
nrieter*  I  h-^ve  therefore  added  another  column  to  this  table 
marked  Wedg'W.  with  the  degrees  of  the  melting  heats  already 
afcertained  by  this  laft  thermometer,  as  being  the  nearcil  to 
truth.  The  curious  may  fiil  up  the  vacancies  whenever  they 
pleaie,  as  thefe  new  thermometers  can  now  be  had  for  three 
pounds  fieri,  each,  at  the  Inventor's  Ware-houfe,  London. 

N.  B.  Metallic  Iheimometer  of  Mr.  Crom.  Mortimer,  is 
compleaily  dclcribed  by  himfelf,  in  the  vol.  of  the  PbiL 
IranJaQ.  for  1747,  p.  (584.     Ihe  Editor. 

METALS. 


•. 
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brought  back  again  to  their  former  ftate,  by 

the 


M  £  T  A  L  S*      ..Specific    Meltini^    Melting  Saturatinf  Aitra^on 

Gravity.     Heat.      Heat.    Phlogiftoo.  to  (aturatins 
^  Btrg.    IVtdgw.  PhlogiftoD. 

Gold  19,640  1301     5237  394.  X  or  !i 

PUtina  21,000  756  X  or  X 

Silver  ^Oi55*  'o^o    4717  100  .              5 

QgickfilTer  14,1x0  — 40—40  74  4 

Lead  11,353       595  43  '<> 

Copper  8,876  i4$o    4587  311  .            8 

IroQ  7,800  1601   17977,  341  II 

Tin  7,264      4»S            ^H  9 

Bifimoth  9*670      494  57  7 

Nkkd    /co™«"^°\  7.000     1 301  XS^  J' 

1    pure    J   9,000    1 601  109         .5 

Aricnic  8,308  ^ 

<«-•  (IT"'}  M"{r 

Zinc.  6,862       699  182  '  zx 

Aatimony  6,860      809  120  6 

lfaogaiie&  6,850  very  great        227  ix 

N.  B«  ^j  faturaiing  phhgijlon^  Profeflbr  Bergman  means  to 
czprcft  the  proporttoaate  quantities  taken  away  from  each 
flictalUc  fubftance,  when  dilTolved  by  means  of  acids,  and  of 
coarfe  reduced  to  a  calciform  flate.  The  laft  column  only 
eiprefles  their  attra6lion  to  this  part  of  their  phlogidon,  not 
to  that  which  ftill  remains  united  to  them  in  a  calciform  ftate. 

IVttbering. 

The  great  fimilarity  between  metallic  and  tnfiammabU  fub« 
ftances,  has  been  mentioned  in  Note  [aj,  to  Se6t.  228,  p.  433, 
Bat  metals  in  general  are  opake  bodies,  whofe  fpecific  gravity 
exceeds  5000,  as  the  lighted  of  them  are  above  fix  times 
heavier  than  an  equal  bulk  of  diftiUed  water.  They  confiD: 
of  heavy,  dull,  brittle  earths,  combinable  with  phlogifton^ 
and  whilft  fo  combined,  pofleffing  a  fhining  appearance. 

Kirwan  and  Btrgnutn^ 

Mr.  Mongez  remarks,  that  the  following  are  the  general 
properties  of  metals^  when  confidered  as  phyfical  bodies ;  viz. 
their  opacity^  &^^^  fp^^fa  g^^^i^y  du^ilhy^  tenacity ^  cryftali* 
ZMSiift,  Jluvour^  and  even/nr//,  at  leafi  ia  fome  of  theoi* 

It 
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the  additioD  of  the  phlogifton  tfaej  had  loft  in 


It  ii  frmii  their  denfity  thet  tbctr  gravity  and  opacity  pro- 
ceed ;  this  !:aft  being  fuch,  that  even  reduced  to  the  thinneft 
plates,  no  rajs  of  light  c;:c  pafs  through  their  particles,  imieii 
there  remains  an  interllicc,  or  pore,  quite  free  from  the 
metallic  fubiiance.  Gold  leaf  mud,  however,  be  excepted, 
which  exhibits  a  fine  grcea  bj  tranfmitted  light.  Su  Nctg 
[d\  to  Sei.  261. 

As  to  their  crj/iallizat'icny  it  has  been  found  to  take  |dace, 
whenever  they  arc  pure,  and  left  to  cool  very  flowly  by  them- 
felves,  after  having  been  perftctly  fufed.  Sec  Journal  de  Phy- 
fique,  for  July  1781,  p.  7+,  The  fiavour  and  fnuU  above- 
mentioned,  are  very  fenfible  in  the  reguline  fubfbmces  of  ^fgnU 
and  antimony^  as  well  as  in  Uady  copper^  and  Iron*    The  Editor. 

All  metals  are  conductors  of  ele^ricity ;  and  more  per* 
fe^y  fo  than  any  other  bodies,  during  their  union  with  phlo« 
giflon. 

They  are  foluble  either  in  nitrous  acid,  and  in  deplogifli- 
cated  marine  acid,  or  in  aqua  regia ;  and  are  precipitable  in 
fome  degree  by  cauflic  alkalies ;  and,  except  platina,  by  the 
FrufHan  alkali. 

When  dephlogifticated,  they  communicate  a  tinge  to  borax^ 
and  to  microcojmic  fait,  or  at  leail  render  them  9pake. 

They  aflame  a  convex  forface,  when  melted ;  and  even  a  globu- 
lar form,  if  in  a  fmall  quantity;  and  though  they  mhc,  for  the 
mod  part,  with  one  another,  whilflfiifed,  yet  they  refufe  to  unite 
with  unmetaflic  fubllanccs,  even  their  own  calces,  iron  only 
excepted,  which  does  to  its  own  calx  Jlightty  dephlogifticated^ 
and  to  plumbago.  Nickel  alfo,  and  fome  others,  may  contaia 
Julphur'm  their  reguline  (late. 

Metals,  when  calcined,  are,  capable  of  uniting  with  other 
calces  and  falts. 

Three  of  the  metallic  calces  have  been  found  to  be  of  as* 
acid  nature;  viz.  xht arfenicai^  molybdiftic^  ^nd  tunfjicnic^froax 
which,  by  analogy,  the  nature  of  other  calces  may  be  conjee* 
tured. 

The  {riilogiAon,  contained  in  metah,  is  in  a  pure  (late; 
vix.  without  water  and  aerial  acrd^  with  which  it  is  invariably 
accompanied  in  all  other  compounds,  except  acid  airs  and 
fitlfbur.     The  Editor,  chiefly  from  KJrv^an. 

Whea 
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their  decompolition. 


When  metallic  fubftances  are  naturally  fonnd  in  the  earth, 
united  to  their  full  fhare  oT  phlogifton,  and  confequently  pof- 
ieffing  their  peculiar  properties,  they  are  called  native. 

Bat  when  they  are  found  more  or  lefs  deprived  of  their 
phlogifton  and  of  their  properties,  combined  with  other  fub- 
ilances,  they  are  then  called  mimraUzed.  This  is  the  moft 
common  ftatc  of  the  mineral  kingdom.  The  fubflance  fo 
combined  with  them  is  called  the  ATineralizer ;  and  the  whole 
11  called  ore ;  by  which  name  are  alfo  difliiiguifhed  the  earths 
and  ftontSy  in  which  metallic  fubllances  are  contained. 

iBut'if  both  metallic  fubftances  are  mixed  together  in  their 
metalilc  or  regul'tne  form,  without  the  lofs  of  phlogijlon^  they 
are  then  faid  to  be  alloyed. 

When  the  mlnerallizer  is  of  a  faUne  nature^  and  renders  the 
netallic  combination  foluble  in  lefs  than  20  times  its  weight 
of  water ;  the  compound  is  ranged  among  faltu  Thus  the 
vitriols  of  iron^  copper^  and  zincy  are  rather  claiTed  With/alts^ 
than  with  ores» 

The  commoneft  mineralizers  zrefulphur^  arfenlc^  vlvA  fitted 
gir  (or  aeritil  eicid).  The  leafl  common  are  the  vitri$Uc  and 
the  marine  acids.  The  phojphoric  has  been  found  only  in  two 
inftances;  vi%.  united  to  lead^  difcovered  by  Gahn;  and  to 
iron  in  the  Jiderite^  as  Mr.  Meyer  believes. 

Thefe  metallic  fubftances,  mineralized  by  aerial  acidy  are 
called  Cedciform  orgs.    The  Editor,  chiefly  from  Kirwan. 

If  the  new  d0(flrine  of  Mr.  Lavoifier  and  his  followers, 
who  pretend  that  calces  of  metals  are  a  compound  of  diphlo- 
pfticatedi  or  vital  air^  with  the  metallic  fubftaftce,  were  any 
ways  probable ;  all  calciform  ores  fliould  produce  this  vital 
air^  inltead  of  aerial  acid^  when  they  ai^  reduced  to  their 
metallic-form,  which  is  not  the  cafe ;  nehher  flibuld  all  the  bafe 
medals  2Lnd /emi -metals y  ablolutely  require  the  mixture  of  fomc 
pfaiogiftic  fubftnnce,  for  being  reduced  from  the  ftate  of  calces 
to  their  metallic  form,  which  othenvife  would  be  quite  ufclefs, 
if  their  reduction  fimply  confifted  in  their  feparatioh  from  the 
mttU  (the  dephlogii^icated)  air.  See  the  Note  [«]  to  page  442. 

The  Editor. 
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ORDER    THE    FIRST. 


Noble  or  Perfeft  Metals. 


SECT-     261.      (164.) 


Gold,  Aurutn.  Sol  Cbymicorunij  Lat.  Or^  French. 

THIS  fubftance  is  efteemed  by  mankind  as 
the  principal  and  firft  among  the  metals  ;  ancj 
that  partly  for  its  fcarcity ;  but  chiefly  for  its 
following  qualities. 

1.  It  is  of  a  yellow  (hining  colour. 

2.  It  is  the  heavieft  of  all  known  bodies,  its 
fpecific  gravity  to  water  being  as  19,640  to 
I  coo. 

3.  It  is  the  moft  tough  and  duftile  T)f  all 
metals.  One  grain  of  it  may  be  ftretched 
out  fo  as  to  cover  a  filver  wire  of  the 
length  of  98  Swedi/h  ells^  by  which  means 
ttttVott  of  a  grain  becomes  vifible  to  the 
naked  eye  \a\ 

4.  Its 


[a]  According  to  Faudon,  98  Swedifh  ells  make  only 
63,66  Englifli  yardsy  (2291,76  EnglKh  inches) ;  but,  as  the 
hundredth  part  of  one  inch  is  vifible  enough  to  the  naked 
eye;  and  we  may  conceive,  that  every  one  of  thcfe  minute 
cylinders  can  be  feen  by  rays  of  light  refleded  from  fix  difte^ 
rent  parts,  at  lead,  of  its  furface,  the  Noble  Author  might  fafely 

aiTert, 
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4*  Its  foftnefs  comes  neareft  to  that  of  Icad^ 

and 


iflert,  that  above  ooe  millionth  part  of  a  grain  of  gold;  (vix* 
TjTTwTy— TviTF-vT*  i«  vifibic  to  the  naked  eye. 

But  Walleriuf  goes  ftill  further,  Unlefs  there  be  fome  errot 
to  the  prefti  for  he  fays  (page  3  $2.  toI.  IL  edit.  1778), 
pMmm  itenim  surumpindere  uniu$  grant  ad  500  ulnarum  Ion* 
litmMtum  extendi  p^. 

Halley,  quoted  by  Aptigny  (p.  15a.  of  his  Treatiie  on 
Coloars),  fays,  that  tm  •unce  of  gold  (:z$76  grains)  is 
enough  to  cover  48  ounces  of  filrer,  which  mav  be  drawn  fd 
fine,  without  leaving  the  diver  naked,  that  6  feet  of  it  (hall 
not  weigh  above  oHe  grain.  Then  one  g^ain  of  gold  itiay  clover 
a  wire  of  194  fiBet,  or  98  yards ;  and  tottt  ^^  ^l^e  grain, 
may  cover  |  of  one  inch,  which  divided  into  10  parts,  eveiy ' 
one  of  them  will  be  very  vifible  without  any  magnifier  t  from 
thence  it  is  evident,  that  rosffH^g  of  ^ne  grain  of  geld  ts  veiy 
difteroible  to  the  naked  eye,  ib  each  fingle  fide  of  its  fur« 
face. 

Boyle,  quoted  alfo  by  Apligny,  fays,  that  one  gfaln  and  t 
half  of  gold,  may  be  beaten  into  jo  leaves  of  one  inch  fquare; 
which,  if  cut  by  parallel  lines,  drawn  at  the  difiance  of  ^^ 
of  an  inch  from  one  another,  will  produce  a;  millions 
(2{oooooosrjooaX500o)  of  little  fquare9,very  difcefnible  to 
the  naked  eye. 

The  dttfHlity  of  gold  is  fucb,  that  it  mtf^  be  extended,  hf 
the  hamitoer,  1 59092  times  its  furface, 

I  am  informed,  by  ^n  intelligent  gold-beater  in  England^ 
that  the  fined  gold  leaf  is  that  made  in  new  ikins,  and  muft 
have  ah  alloy  of  5  grains  of  copper  to  the  ounce  troy  of  pur« 
gold,  or  elfe  it  would  be  too  foft  to  pafs  over  th^  irreguU- 
hties  of  the  (kids.  He  affirms,  that  80  books,  or  1006  leaves  of 
gpld,  each  meafuring  3,3  fquare  inches;  viz,  each  leaf  coh« 
taining  10,69  f<iuare  inches  (1^3,3X3,3),  weigh  lefs  than 
16  dwts^  or  384  gr.  (  =:  t6  x  14  gr.).  Each  book,  therefore^ 
(or  2$  leaves  1^272,23  fquare  inches)  Weighs  lefs  than  4,8  jr. 
(=r  VV) ;  At^d  each  grain  will  prodixce  sf>iTii  fquarb  inchea 
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and  co;ifcquent}y  it  is  bfUt  very  if):^le  ^elai^ 

ticH/ 

5.  It  is  fixed  and  unalterable  in  air,  water,  and 
fire,  becaufe  it  does  not  eafily  pait  with  its 
phlogifton  ;  its  liquid  menftruum  (y)  being 
only  made  by  art, 

It  has,  however,  according  to  Hombcxg's  ex- 
periments, when  expofed  to  Tfchirnhaufen's 
burning-glafs,  been  found  partly  to  vol^tilife 


Now  one  cubic  inch  of  pure  gold  weighs  10,3  59  ourtcei  Troj^ 
or  4972,32  gr.  (480  X  10,359  oz>)i  and  of  courfc,  one  grain 
of  gold,  when  beaten  into  a  fquare  furface  of  one  inch,  only 
occupies,  by  iis  thickncfs,  the  ^^t.»tt  P^rt  of  the  inch  fidle 
of  this  cube;  but  as  each  grain  produces  above  5^1718  leaves 
of  this  dimeniion,  it  is  evident  that  the  thicknefs  of  each  le^f 
18  in  fad  lefi  than  the  Ty,rnrif?7T'»Ti>  or  T^jVi©  part  of  an 
inch. 

By  the  above  treatment,  the  16  dwt,  of  gold  are  made  to 
cover  151,24  fquare  feet ;  fmce  the  xdJwts^  or  384  ^r.  prp* 
duce  21779,712  (  =  384X^6,718)  fquare  inch  leaves,  144  of 
which  make  a  foot  fquare.  But,  when  filver  is  covered  with 
gold,  and  drawn  into  a  wire,  the  gold  may  fpxead  over  its 
furface  12  times  more,  without  leaving  any  fpace  uncovered^ 
that  may  be  feen,  even  with  a  deep  magnifier;  thus^  16  ounces 
of  gold,  which,  if  in  the  form  of  a  cube,  would  not  roeafu^ 
9ne  inch  and  one  quarter  on  its  fide,  will  compleatly  gild  a 
quantity  of  filver  wire  fufficient  to  circumfcribe  the  whole 
globe  of  the  earth.  Ibe  Editor^  from  IPalUrius^  Reaumur ^ 
Nicholfon^  PauSlony  &c. 

[b^  Gold  is  more  elafiic  than  lead  or  tln\  but  it  has  left 
'  clallicity  than  iron  or  copper.     Fabr. 

However,  when  han:imered,'it  becomes  harder.     Bomare. 

It  has  not  only  a  du^ility  greater  than  any  other  metal, 
"tut  the  tenacity  or  cohejion  of  its  particles  exceeds  that  of 
others.  A  wire  of  gold,  not  thicker  than  the  tenth  of  .an  inch 
of  the  Rhine  foot^  can  hold  500  pounds  weight,  without  break- 
ing,    ff^alleriui  and  Bomare* 

in 
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in  form  of  ikroke^  and  partly  to  fcorify ;  but 
this  wants  to  be  farther  examined.  (^See 
SeS.  264.^  'It  is  alio  faid  that  gold,  in  cer-> 
tain  circumdancds,  and  by  means  of  certain 
artifices  in  eleftrical  experiments,  may  be 
forced  into  glafs;  and  that  on  this  occafioa 
it  becomes  wSJte,  leaving  a  black  dujl  behind 
it  \c\  which,  if  fo,  confirms  certain  other 
chemical  experiments;  viz.  that  gold  can, 
together  with  its  colour,  lofc  fome thing  of 
its  phlc^iflon,  and  yet  retain  its  heavinefs, 
ductility,  &c. 
6.  When  melted,  it  reflefts  'a  bluifh-green 
colour  from  its  furface  [^J. 

7.  It 


[e]  This  muft  be  a  miftake  of  the  £bgli(h  Editor,  unlefs 
the  author  hat  been  himfeif  groflly  mifioformed.  It  13  true, 
that  fine  gold  is  intimately  (though  not  uniformly)  united  to, 
or  forced  tnto,  a  glafs  furface,  by  the  electrical  explofion;  even 
ibme  part  of  it  becomes  calcined,  producing  fine  purple  fpots 
00  the  glaft,  as  I  have  feen  fometimes :  and  Dr.  Prieilley  afferts 
the  fame',  in  his  Hijiory  of  EleSfndty;  but  the  metal  never 
turns  wbite^  nor  does  it  leave  behind  any  black  dujl^  if  it  is 
pure.     7i/  Editor. 

[d^  When  gold  is  expofed  to  fire,  it  becomes  red-hot  long 
before  it  melts:  in  this  cafe  it  has  a  brilliant  greenifh  colour, 
inclining  to  blue  ;  and,  when  cold,  cr}'flaliifes  into  quadrila- 
teral pyramids.    Mongt%. 

I  have  faid,  in  the  note  to  fage  jio,  that  gold-leaf  exhibits 
a  fine  green  colour,  by  tranfmitted  light,  a  fa^  which  every 
one  may  eadly  verify ;  and  the  fame  phenomenon  takes  place, 
when  the  metal  is  ignited,  as  juft  now  obfcrved.  The  green 
light  is  tranfmitted  in  both  cafes,  fince  all  refle(fced  colours  at^ 
produced  by  the  tranfmifGon  of  light,  as  the  ingenious  Philo- 
^phcr  Mr.  Delaval  has  lately  difcovered  and  dv^monflrated, 
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J.  It  diifolves  in  aqua  regta^  which  is  compoied 
of  the  acids  of  lea-falt  and  nitre ;  but  not  in 
either  alone,  nor  in  any  other  folution  of 
fait  or  acid  whatfoever.  [^1. 

8.  When 


in  his  very  elaborate  Treatife  tq>oa  this  fubjefti  tnferUd  in 
ihi  ficmd  vol.  of  the  Memoirs,  puhtijhed  in  178$,  by  tht 
Philofophical  Society  of  Manchefter.  Sir  Ifaac  Newtoo,  ia 
his  Opticks  (page  163,  edition  of  1730),  accounts  for  that 
phenomenon,  faying,  that  gold  foliaud^  dnd  held  between  tbi 
eyes  and  the  lights  looks  of  a  greenijh  blue  \  and  tberrfore^ 
ixyt  he,  majfy  gold  lets  into  its  body  the  blue  rays^  to  be  refle&ed 
to  and  fro  within  it,  till  they  be  flopped  and  fiifled^  wbilft  it 
tefie&s  the  yellow  outwards^  and  thereby  looks  yelleiw.  It  it 
tlierefore  in  the  two  above  cafes,  that  fome  of  the  Hue  rays 
are  tranfmitted  along  with  the  yellow  ones,  and  both  together 
appeslr  of  a  green  bluifh  colour^  (ince  cv^xy  one  knows,  that 
blue  and  yellow  together  make  a  green  colour.  If  gold  be 
cxpofed  to  the  joined  rays  of  light,  except  only  the  yellow 
ones  (which  we  fuppofe  flopped  after  they  were  feparated  by  a 
prifro),  it  only  looks  white  like  fther^  which  ftiews^  fays  Sir 
Ifaac  Newton  (p.  x66.)9  ^^^^  its  3rellownie{s  arifes  from  the 
excefs  of  the  intercepted  rays  tinging  that  whitenefii  with  their 
colour f  when  they  are  let  to  pafs. 

It  is  a  pleafing  obfervation  to  look  with  a  deep  magnifier 
on  various  pieces  of  gold^ftlver^  and  Dutch  (copper}  leaf^ 
between  the  eye  and  the  fun*(hfne.  The  particles  of  Silver 
are  £een  in  the  form  of  oblong  dark  lumps,  with  fomc  inter* 
ilices,  like  net-work,  between  them :  thofe  of  the  copper  Uafox^ 
more  numerous  and  more  regularly  didributed ;  but  the  p«r-» 
tides  of  the  gold  leaf  appear  like  little  green  feroi*tranfparen( 
and  fimilar  particles,  joining  between  themfelves  by  near^f^ 
diaphanous  joints,  as  if  they  were  forced  to  flatten  in  their 
edges,  rather  thah  they  would  break  their  mutual  unioa 
between  one  another.    The  Editor. 

\e\  Gold  is  not  only  difToived  in  aqua  regia^  but  alfo  in 

the  depblogijlicatxd  marim  add.    As  to  the  pure  concentrated 

3  nitrous 
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8.  When  miked  with  a  volatile  alcali  and  a 
little  of  the  acid  of  nitre,  by  means  of  preci« 
pitadon  out  of  aqua  regia^  it  bums  off  quickly, 

'  in  the  leaft  degree  of  heat,  with  a  flrong  ful« 
mination.    {See  SeSl.  264.) 

9.  It  is  dillblved,  in  formd  Jiccdj  by  the  liver 
of  fulphur,  and  alfo  fomewhat  by  the  glafs 
of  bifmuth  [/]. 

mtrnu  acid^  it  rather  tears »  or  coiTodcs  the  particles  of  gold, 
than  makea  with  it  any  real  folution,  fince  it  is  enough  to 
fluke  it,  to  free  the  metallic  particles  from  the  acid,  and 
cauie  them  to  £all  to  the  bottom,  as  IVallcrius  and  Mongez 
aflert.     Sa  Noti  [jr]  to  page  289.     The  Editor. 

Bj  diftniing  vitridic  acid  from  off  manganefe,  an  acid  is 
obtaioedy  which  alone  is  capable  of  diiTolving  goU^  fdvtr^ 
and  wuraaj^  vety  readily,  as  Dr.  Crell  affirms  in  a  letter  to 
Mr.  Darcet.    Joum.  de  Phyfique,  0£^.  178;,  p.  297. 

The  iblmion  of  gold  m  aqua  regia  is  accompanied  with 
ffenreicence ;  is  of  a  yellow  colour  more  or  lefs  deep ;  tinges 
animal  fubfiances  of  a  deep  purple  colour,  and  corrodes  them. 
Its  canfticity  is  confiderable :  after  a  proper  evaporation,  it 
gires  yellow  cry  dais ;  if  thefe  are  didilled,  produce  a  fine  red 
fiqnor,  to  which  the  Alchymifls  gave  the  name  of  Red  Lion. 
Fourcroy. 

[/j  Neither  fulphur^  nor  fixed  alkali^  have  any  a^ion  on 
gold ;  but  the  Sifer  offulpbur^  which  is  a  compound  of  both, 
can  diflblve  it  in  the  d'y^ay ;  fo  that  if  a  proper  quantity  of 
gold  leaves  is  put  in  a  crucible,  together  with  liver  of  Jul* 
pbar^  and  it  is  melted  in  a  brilk  fire,  the  gold  is  thoroughly 
diilbtfcd ;  and  if  the  whole  is  diluted  in  water,  the  gold  will 
be  kept  in  the  folution,  and  even  pafs  through  the  iiltre  along 
with  it. 

Gold,  as  well  as  filver,  is  fo  much  attenuated  by  bifmuth^ 
that  it  may  be  advantageouily  employed  in  their  coppellation, 
as  Keir  aiicrts  in  his  notes  to  Macquer*s  Di&ionary ;  but 
Poeroer,  quoted  alio  by  the  fame  Author,  in  his  fecond  edition, 
is  of  a  contrary  opinion.    The  Editor. 

LI  3  10.  It 
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lo.  It  is  not  carried  away  by  die  autlnfibny 
during  the  volatilifatioii  of  that  fehai^fhel^Iy 
and  is  therefore  conveniently  feparatod  fl^om 
other  metals  by  the  help  of  crude  aiKimony, 
in  which  procefs  the  other  raetals  are  partly 
made  volatUier,  and  fly  off  with  the  antimofiy, 
and  partly  unite  with  the  fulphur,  J{).  which 
the  gold  has  no  attraction,  unlefs  by  means 
of  fome  uniting  body,  or  by  a  long  digefg 
tion  [g].  .       •      . 

ir.  The  phofphorus  is  faid  to  have  ingref^'into 
%o\d[&].      \  _     ■.:•;.; 

12,  If  mixed  with  a  fmall  proportion  of  ITlyer, 
platina,  copper,  iron,  and  zinc,  it  prtiferVes 
its  dudWity  tolerably  well ;  but, 

13.  When  mi.%ed  with  tin  it  becorties  very 
brittle ;  and  it  attra^^'s  likewife  the  fmoke  of 


[g"]  Antirooriy  $s  ufed  alfo  to.  refine  gold  from  its  alloy,'  as 
%t  attenuates  aai  entries  off  all  other  metallic  fiibdnnces  mixed 
with  it,  witkout  es^ceptiag  the  filver;/whilil  lead  leaves  this 
lafl  behind,  and  even  adds  fome  of  its  own  to    the   gold.' 

[h]  Gold,  rejduced  into  thin  leaves,  is  not  atSt^d  upon  hy 
the  phofphofic  acid  in  the  humid 'way ^.  though  tl^e  j^JN:  b.e 
urged  till  luminous  decrepitations  1 8 He  place)  but -wheo  U 
pafTes  that  poijpt,  which  feparates  the  humid  fvom  the  drf 
tt;.ty,  Mr.  IVta^'griiff-Qbferved, -that  fome  purple  fcoria  were 
formed,  which  is  aa  indicatiop.  tl|at  this  concrete  a oid  hod 
partly  calcined  the  gold  during  its  fufion.  Elements  de  Chymic 
dt  Dijon^  VdU  J/h  p*  151. 

Befides  this^  -a  drop  of  the  phofpboric  acid  oa  tlie  folutiot^ 
o^  go\dhy  aqua  r£gia^  precipitaXes>xlie  metal  in  its  revived  flat^, 
as  aflerted  by  the  fame  Academicians  of  Dijon.  Se^I^otcC^J 
to  p.  314.     The  Editor.  ^         . 

that 


that  metal,  {o  as  to  be  fpoiled,  if  melted  in 
an  hearth  where  tin  has  been  lately  melted 
[/]•  Artd  this  is  j^rhapis  IthoIrAfon  why 
gold  becomes  brittle,  and  of  a  paler  colour, 
when  melted  in  a  new  black  lead  crucible  [^]. 

14.  It  reqtiires  a  ftroni^  heat  before  it  melts, 
nearly  as  much,  or  a  little  more  than  copper. 

15.  It  mixes  or  amalgamates  readily  with  quick- 
filver[/]. 

16.  It  is  not  diflblved  by  the  glafs  of  lead,  and 
therefore  remains  bn  Tfie  ciippeL 

In  confequence  of  thefe  its  principal  quali- 
ties, it  feems  as  if  gold  could  never  be  found 
in  the  earth,  but  in  a  native  or  pure  ftate ;  there 
are,  however,  feveral  inftances  vrhereit  has  been 
found  diiiblved  or  mineralifed  [fn] 


[/]  The  fumes.only  of  a  fingle  grain  of  tin  are  capable, 
of  rendering  hard  eight  ounces  of  gold  ;  but  it  eafily  recoyef  f . 
its  malleability  by  being  melted  on  the  fire.     JVaUerius  and 
Bimar€*s  Mineralog)-. 

But  when  gold  is  mixed  with  arfem'c^  cobalt^  nickle^  bifmutb^ 
or  with  the  regulus  of  qntirnQtiy^  it  only  lofes  great  part  of  its 
malleability  \  and  when  in  a  certain  proportion,  it  may  be 
calcined  and  vitrified  with  them.     Fabron'u 

[k\  The  Author  fuppoled  (in  the  firll  edition)  that  blaci* 
/W contained  un\  but  late  experiments fhew,  that  it  does  not- 
coQtam  any*    ^ee  ^eh.  23 1«     If  the  fact,  aflerted  by  the  Au* 
thor,  is  conftant,  it  muJlt  proceed  from  ibme- other  caufe. 

Tr)t  Editor^. 

[/j  There  isr  a  very  peculiar  and  flrong  attra^ion  between . 
gold  and  mercury ;  and  it  feems  to  be  greater  than  that  be« 
tweeo  the  Intd-ft^ne  and  ir^x,     Wallerius. 

[m]  Thole  indances,  mentioned  by  the  Noble  Author,  at 
proofs  of  gold  being  found  mineralifid^  are  difputed  by  ibme 
cninent  Mineralogifls,  though  upon  doubtful  ground99  as  wiU 
9ppeair  by  tbc  Se^  abj.    "The  Editou 
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SECT.    »6i.    (165.) 

^.  Native  Goldy  Aurum  nativum. 

> 

Is  in  its  metallic  form  commonly  pure ;  and 
in  this  ftate  mod  part  of  this  metal  ufed  iu 
tlie  world  is  fpund  [^^J.    With  refpedt  to  either. 


[a]  This  inuft  be  a  mi((ake  of  the  editor  of  this  work,  a« 
it.  is  well  known  that  native  gold  is  generally  found  impure. 
Bergnnan  openly  aoknowledges  not  to  know  that  it  has  ever 
"b^n  found  perfedly  pure  :  and  Kirwan  only  allows  that  it  is 
feldom  found  fo,  being  gent  rally  allayed  with  Jtlver^  ccfper^ 
or  ironyor  all  three.  As  to  the  gold,  commonly  ufed  in  jewels 
apd  other  objects  of  luxury,  every  one  knows  that  it  is  pur<« 
pofely  debafed,  by  the  arti^s,  with  copper  or  other  metals ; 
and  of  late  it  has  been  employed  in  various  pieces  of  jewellery, 
forming  orpaments  of  various  colours ;  as  a  great  alloy  oJP 
JIher  (vis.  one- third  part)  gives  it  a  (hade  of  a  green  colour; 
^  ilmilar  quantity  of  copper,  a  reddijh  one ;  a  mixture  of 
arfenic,  or  filings  of  fteel,  in  the  proportion  of  one^fourth 
part,  gives  it  a  blueljh  caft ;  fo  that  having  the  jv/Znc;  natu« 
rally  in  the  pure  gold,  and  the  white  m  pure  filver,  th» 
jewellers  have  alpnoft  all  the  colours  to  diverfify  their  work. 

Even  in  the  currency  of  money,  there  is  none  coined  out  of 
pure  gold,  which,  by  common  agreement,  is  called  gold  of  1^ 
carats.  The  gold  coin  of  England,  France,  and  Portugal^ 
only  contains  %t.  p^rtt  of  pure  gold^  and  a  of  alloy ;  viz.  it  ii 
only  of  22  carats^  in  the  common  faying;  that  of  Spain  is  but 
of  a  I  It  carats;  but  the  ducat  of  Holland  is  of  a)f|  carats; 
and  the  %ecchino  of  Venice,  of  23f{  carats:  this  hft  is  the 
pured^  gold  coin,  as  it  feems,  of  Europe  at  leaft*  7*^  £dit§r^ 
ihiifijfrom  Paufton's  Metrologies 

tho 
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the  figi^re  or  the  quantity  in  which  it  is  found 
in  one  place,  it  is  by  miners  divided  into  [^]. 
I.  Thio   fuperficial  plated  or  leaved  gold, 
whiich:coDfifts  of  yerj  thin  plates  on  leaves, 
like  paper  \c\ 
3.  Solid  or  mamve/is  found  in  form  of  thick 
pieces  [^], 

3-Cryf. 

[Ii\  Wallerius  diftinguifliet  native  gold  by  the  followiof 
6  forms  s  vi%. 

I.  hxfiUd  mafTes ;  found  in  I^ungarf^  Feru^  .and  Tranfil" 

vanta* 
2>  In  a  granular  fomii  found  in  the  Spanifli.Weft-IndieK 

3.  In  a  vtgitahlt  formy  like  branches  or  twigs  of  plants. 

4.  In  a  drufic  figurei  as  if  compofed  of  grmpSf  or  cluilert 
of  I'mall  particles  united  together ;  found  in  Hungary* 

5.  In  a  fuperficlal  form,  compofed  of  thin  plates,  or  thin 
pellicles  covering  other  bodies,  found  in  Sibetia.    . 

6.  And  cryfiallifed,  found  in  Hungary. 

Finally,  Mr.  Daubentoo,  in  his  Methodical  Tables  9f  Hit" 
nera/s^  enumerates  8  forts  pf  native  gold;  viz..  li  in  powder* 
a.  in  grains.  3 .  in  fmall  fpanglts*  4.  in  maffes  or  lumps. 
5*  in  filaments.  6.  in  branches  )ike  vegetables.  7.  in  lamells; 
and  8.  in  o^oedral  cryftals» 

The  fame  Natural  Hiftprian  f^ys  alfo,  that  gold,  in  its 
reguline  date,  is  either  i.  formed  into  angular  cryftals,  com* 
pK^  of  yellow  ofioedres ;  or  a.  iqt;o  irregular  yellow  mafles, 
which,  being  broken,  fliew  a  granular  fubfl^nce.     Tbe  Editor. 

[c]  Native  gold  in  a  feriii  of  leaves,  ife  alvtrayi  cryftali^ed  on 
itsfurface.  ; 

Thefe  cryfials  are  very  fmall :  with  a  micro&dpe^  atkt  may 
difcover  their  triangular  pyramidarfbrro. 

In  Tranfylvania,  I  have  procured  a  fpecimen  of  cubic  native 
fold,  but  never  faw  it  any  where  elfe* 

The  cryflak  on  the  Aone,  are  of  the  fize  of  fmall  hemp^ 
feeds.     Brun. 

[^]  Gold  is  in  general  more  frequently  imbedded  and 
flsized  with  quartz,  than  with  any  other  kind  of  ilone ;  and 
the  quarts  in  whkh  the  gpM  is  ftnind  in  the  ifongarian  gold 

mines 


oiit -of  ftridi-,  whereih'  it  Ife^^irf^Virfn  of 
loofe  grains  and  lunips  [JV    ^^-  j    : 


r»i>ii«>     n 


miner,"  i»  of  a  peculiar  mild  appeafAiiee*  Att  6tlTgr  Torts  of 
ftcnstfiyihowciirir;.  iirtt  not  10  btf^cKcfoded;  fince^gotilis  Vike^ife 
found  in  fome  of  them;  for  inflance,  in  lime-flone  ^Se^^t^.) 
in.Adol^lv  FTedrik*!  GruiVdf  dt  Attelfbrs^  in  the  flroviricf  of 
Smoland ;  in  Hornblende  (Sedt.  137),  in  Ba(ln«  Gfiifva 
atltiddaHhytl^iK;  in  theprdvifii^e^  of  Weflmaoland ;  rK>t  to 
mentikin-^vs^aLforeigiv^^d  M^ife9«  ./....*. 

: Tlvei 'ginatdt-qoant^  of  ^dld  h   imported  ititoi  Eiipopo 
from' ehiii  land 'Pem^  inArrteric-^-;  And  a  Jittit  ffohi  China, 
and  the  coaft  of  Africa.   *  The  i<h1cf  European  ^fd-^jnes  arc 
thofe  of  Rvmgjbii'yv  ^nd  nc^  t^lheilo  that  ofSaltzHurg*     Bz- 
$des  thefe,  there  are  fom^fdthern  bf  lefs  oonfequejlcc ;  anK>hg 
w^h  thcgoKd-mi'ifes  at  Addfdf-s  !d  SmdUhd  deicFve  to  be 
taken  THMcfa  ribticeofj  notonty'on  arecoilnt  of  the't^ih^  al^read)^** 
worked^  tnit  dtfo  in  regard  to*  the  traft  trd6t  of  ^d,  wifthin 
which  titw  vi^in*  arfe  daily  dMtOvered.  '  Th«'  fiWdP,  from  the 
piines  of  Ofterfilvarberget,  in  the  pfovitifcie  of^  Dalarne,  coti- 
tains  frobi  4  tb  7  grains  df  g«W^  in  the  mark*    Sdttwj  ftaiivc 
gold  hat  like\»ife  been  foiynd  "in*  8w«pp(»Waf  i^  ahbv«  ToiMi^^ 
||i  Lajilaiidj  'and'ib  Btffin(N^  WarRiddarfhyttmiV  in  We^^ntan^ 
Uti^.     7'he  Author^  >    ••'-•••    ■     •       •  -•/':;,. 

[$]  ^«r<rfA4Uioe  forrtf  of^Wfe  the  Mi^dr^ti^k&angutar 
pne^  for  the  moft  part  $  but  it  is  alfo  found  in  the*  fcirrtt  of 
OfWll  dvufief^'^iyilafc }  fofffeifimy^s  branched  ^6e  dendrites^ 
andfometimes  folitary,  ^Thiei^  i!ffi^\^6  cot)^  cry flals  of  thig" 
|fiec^|n(H^  4)P,  ;ia)t*ivhiGh  ^Videhtly  fhew  'hotv^*  rrft4e  can"  wo 
truft  to  the  teft  of  cryftallihfc-fb^itts,  iV  oV^r  t'6>^Ji!fngot{K 
Xr^lttrA  ikhfiktLett^ot^\yM  aneth^t^,  ,  The  ^Mt^y?^r  WaU^ 
lerius.  Rome  dc  PIfle,  &c.  ••  •    •  •    ■ 

'  [/]  ^alUfrtul  dtftfugdlnieii^lhii  Ifihtf  dP  gWld^Hrt  by  the 
ViHTibus  ($atth%^a<i4  fubftafite!^-'t\}th'Mrhiilh  i&  Is  fMdtefd  ;  and  Mf 


margficetusy  and  argillaceous  gold  ores ;  thofc  mixed  with  r^^/ 
granatic  fand^  or  with  black  ^n^  le ad-colour td  fan  i^  &c. 

Native    gold*  il  fottnd  alfo  •J'^pafiAe^'  from  ioy   matrix  iri 
lumps,  or  vifi^e  grains  mixed  with  (and ;  and  in  this  flate 
it  is  found  y^  many  rivers  pf  Euvofe^  Africa^  and  elitwhtrc, 
or  vifibly  difperfcd  throu*^  .^*»^g^  maiTes  of  fand,  particularly 
tlie  yeUowi(&  hP'^  or  violet;  Biui,  ifi  this  (late,  tt  is  fo  gene- 
rallv  difiu£ed  through  ^U  ijpeties.xif  enrtb,  thog|;h  in  exceed- 
ing fmall  quantities-,  that  Mr.  Bergman  thinks  it  more  unj- 
vcrfaily  (ound  than  any  ot^er  metal,  except  iron.     If  loo* 
pounds  of  ftbd  contain  24  grains  «yf  ^old,  it  h  faid  the  fepa- 
ration  is  worth  attending  to  ;  but. in  Afrua  5  pbtlnds  of  fand 
'often  CQdUin  .^3  grains  of  gold,  or  even  more ;  the  heavieft 
land,  which  Is' often  black  or  red,  yields  mod.     In  Hungarj^ 
xo,ooo  poundsj}L ^?^d  yield  but  10  or  U  grains  of  gold;  it 
was  extracted,  but  with  lofs.     Bom^i  Letters  from  Hungary^ 
quoted  by  K^irwan.  , 

Moil  groat  rivers  carry  -geld  with  them ;  even  fiich  as  da 
not  take  their  fife  in  thofe  inquntains  where  jgold  is  found  $ 
it  if  therefore  qo  wonder^  that  all  rich  gold-mihes  enrich 
their  rivers  with  this  metaU 

Tbo .  river  Jvanjos.  in  Tjcaofylvjuiia,  affords  fubfiftence  tQ 
upwards  of  700  gipiy  families,  ^bo  coiled  the  gold  from  it. 

In  Bradl  the  gold  is  found  in  fo  great  abundance^  tb«( 
their  torrents  are  often  driven,  with  very  confiderable  labouB 
and  expence,  to  new  beds,  in  or^er  to  gather  the  gold  there 
depofed  by  tbe  running  waters^  But  it  is  alfo  found  there 
mingled  within  the  eapth  in  various  fliapes  and  fo^ms^ 

In  Peru  gold  is  found  with  a  ftqny  matter,  not.wc^l  khown/ 
and  a  red  earth,  from  which  it  is*  there  extm^d  by  amaU 
garoation  wi(h  mercury.     Tbe£diHr^  chiejfp  f mm,  Kitw an.* 

The  celebrated  Naturalift,  Mr.  Pallas^  fpeaks  in  the  Ac- 
count  of  his  Tour  through  Siberia^  of  three  gohd  niioes  that 
are  worked  therci  near  the  river  Pyfetima,  in  whieh'560  mcj^, 
are  empjoyed^  The  gold  is  found  ^  a  powdery  form,  an4^ 
alfo  in  thin  fma|l  plates,  or  leaves.  Sometimes  kernels,  Of: 
lumps  of  a  fpongy  texture,  and  very  light,  are  h^ct  if^  ith,  ii^ 
which  a  good  quantity  of  gold-duft  is  Ipofcly  cootaincd.  Th» 
ore  it  found  ia  a  white  clay^  though,  for  the  mod  part,  it  ir 
of  a  grey  yellowi(h  colour,  interntkned  with  miou  An  argill, 
of  a  fine  red  coiouri  is  alfo  found  In  tfaefc  mioa*    It  was  near 
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SECT,    2^3.    (166.) 

B.  Mineralized  Gk)ld»  Awrum  mineralifatum. 
This  is  an  ore,  in  which  the  ^ol^  is  (b  far 
fnineralifed,  or  enveloped  by  other  bodies,  as 
not  to  be  afted  on  b^  the  aqua  regia. 

I.  Mineralifed  with  fulphur,  ^ttnttw^tt^^ 
mitteralifatum  \a\. 

2.  Mineralifed 


them  that  the  red  lead^ore,  defcribed  by  Leheman,  was  dif. 
covered.  But  thefe  Siberian  mines  do  not  feem  to  produce 
nbove  400  marks  of  gold  in  the  year,  and  comd  not  pay  thb 
cxpences  of  being  worked  in  a  lefs  cheap  country  than  Siberia. 
See  Journal  de  Pbjfique  for  June  1783.     The  Editor. 

Wolkemanui  quoted  by  le  Camus,  alTerts,  in  hia  Soterra^ 
neous  Silefiaj  that  gold  is  alfo  found,  fometimes  in  veins, 
running  through  beds  of  coals.  Journ.  de  Pbjfiquo^  for 
March  1779,  t'^l^  '^3- 

And  Mr.  Eller  of  Berlin,  had,  in  his  Collection,  an  ore, 
which  contained  gold^  filvtr^  iron^  and  quickjilver^  clofely 
United  together  in  the  fame  mafs.  Watfon's  Chemical  ElTays, 
Vol.  IV.  p.  I57» 

[tf]  Since  gold  and  fulphur  have  no  attra6tion  to  one  another, 
many  have  infiftcd,  that  gold  never  can  be  found  in  marcalite, 
or  thofe  ores  which  contain  fulphur :  but  fmce  we  know  by 
experience,  that  gold  can  be  melted  out  of  the  above-men- 
tioned Ores,  although  they  have  been  previouily  digefVed  in 
aqua  ngta;  and  that  gold  likewife  enters  into  their  fulphurated 
regulus ;  there  is  the  greateft  reafon  to  believe  that  a  third 
iubftance,  which  here  is  a  ipetal,  muft  necefTarily  have,  by  its 
admixture,  enabled  the  fulphur  to  unite  with  a  certain  quan« 
tity  of  gold*  ScheiTer  has  given  upon  this  fulled  fome  very 
curious  abd  ufeful  obfervations,  in  his  Hifiory  of  the  Refining 
of  Metals^,  inferted  in  the  TranfaCkions  of  the  Academy  of 
Sciences  at  Stockholm.    It  is  very  remarkablci  that  the  Mine- 

^Jaftcr 
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2.  Mineralifed  by  means  of  iron.  AwrumfuU 
fhurt  mineraltfatum  medlante  ftrro. 

Marcafitical  gold  ore.   Pyrites  aureus. 

It  is  found  at  Adelfors,  in  the  province  of 
Smoland ;  and  contains  one  ounce  of  gold^  or 
lefs,  in  an  hundred  pounds  [3]. 

3*  Mineralifed 


llafter  Hen^kel,  author  of  that  ezcelleDt  Treatiie  Ji  Affr^^ 
fr:sii§ne^  Ihould  be  fo  obfttoate  ia  deoyiog  that  marcafite 
could  contain  a  diflblved  gold. 

It  by  however,  by  no  meant  hereby  intended  to  confirm  the 
credolouf  in  their  opinioo,  that  the  marcafitet  in  general  con- 
tain more  gold  than  what  true  metallurgifti  have  aflferted; 
becaufe  fraud  might  theo  perhaps  become  too  common.  It 
ii  only  meant  to  indicate,  that,  as  no  gold  is  to  be  expeded 
trotn  marcafites,  where  no  native  gold  is  found  in  the  neigh*^ 
bourhood ;  in  the  fame  manner  no  marcafitet  ought  to  be  de« 
i)>ifed,  which  are  found  in  tracks  where  gold  oret  are  dug; 
but  at  the  fame  time  care  mufi  be  taken  not  to  be  deluded  by  ' 
the  mention  of  volatile  gold,  as  it  is  a  notion  really  contradtc« 
tory  and  fufpicious,  and  then  there  can  be  no  fear  uf  bemg 
milled. 

I  am  not  perfe^lly  clear,  whether  the  gold  is  really  difiblved 
and  indurated,  or,  if  I  may  fo  exprefs  myfeif,  vitrified  in  the 
Shiris  (Schirlkomern),  provided  by  this  mineral  body  is  meant 
a  garnet  fubfiance  (Sc£t»  68.  of  the  Author).  But  I  have  feen 
a  piece  of  what  is  called  Sbirl^  whofe  texture  was  exadly  like 
the  Schemnitz  blende;  and,  in  this  cafe,  it  might  perhaps 
hold  the  fame  contents  (Se£t.  175.  of  the  Author )•  For  the 
other  gold  ores,  I  have  not  had  an  opportunity  of  leeing  an/ 
from  thoie  places  where  gold  is  iearched  for  and  really  found. 
7hg  Jutbor, 

[b']  This  Pyrite  is  of  a  bright  yellow  colour,  clofe  and 
sompad.  The  gold  in  this  ore  is  faid  to  be  mimralixed  by 
fulphur,  by  means  of  iron,  becaufe  it  cannot  be  extraded  by 
s^ua  rtgloy  or  by  amalgamation.     Kirwan% 

It 
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j«  .Mmeralifed  by  means  of  quickfilver, 
Jlisrunt  Julpburt  mmera/i/attm  mediante  mer- 
curio ^  auriferous  cinnabar.  It  is  faid  to  be 
found  in  Hiiugary  [c]. 

4.  Mineralifed 

It  k  wcHf  ktfo^D,  that  gold  may  he  diffolved  by  liver  of 
fulphur*  the  following  is  the  procefs  given  by  ApKgny  (p.  156. 
fl^  his  Tr^(Hffi  09f  Colours) . 

Pound  four  pounds  of  vegetable  alkali  (fait  of  tartar),  and 
as  manj^  of  fulphur,  with  p/r#  of  leaver  of  gold ;  melt  the 
mixture  in  a  crucible  with  its  cover;  pour  the  fufed  matter 
en  ar  marble  i  pound  it  agairt  when  cold,  and  put  the  whole  in 
a  matrafs,  with  hot  watery  whith,  being  filtrated,,  is  of  a  yellow 
grecnifh  colour,  containing  the  gold  diiToIvcd.  Now,  as  we 
Know  that  bepar  fufphurh  has  been  found  in  feveral  pyrites, 
and  Mafcagni  aiferts  (p.  279^  of  his  Commentario)  to  have 
found  it  in  thofe  of  the  lagoons  near  Sienne,  in  Italy ;  is  it 
net  very  natural  to  conclude,  that  this  noble  metal  may  be 
really  mineralized  in  the  auriferous  pyrites  ?  Thi  Editor* 

The  Tranfyivanian  gold  pyrites,  in  which  no  gold  can  be 
difcovered  by  the  eye,  hold  from  50  and  loo,  to  110  ounces 
and  upwards,  in  an  hundred  weight.  Thofe,  where  the  gold 
appears  in  the  pyrites,  like  firewed  Spanidi  fnuff,  hold  250 
ounces,  hut  they  are  very  fcarce.  The  mountain  of  Faczciaya 
near  Zalatbna^  is  remarkable  for  its  gold  pyrites;  they  (eem 
likewife  to  contain  femi -metallic  parts-     Brunnich. 

[r]  Mr.  Sage,  quoted  by  his  two  great  admirers,  Meffieurs 
Romi  del  Ifle  (p.  420.  Vol.  I.  of  his  Cryftallogie)^  and  Dr. 
Demeile  (p;  466.  of  his  Letttr  44.},  fpeaks  of  a  fpecimen  of 
gold  from  Hungary,  now  in  the  French  King's  cabinet  at 
Paris,  which  is  cryftaliized  into  quadrangular  priims,  of  a 
grey-yellomfti  colour,  and  of  a  brittle  confiftency.  This  Mr. 
Sage  averts  to  be  the  relult  of  a  mercurial  amalgam  of  natifc 
gold.    Thi  Editor. 

They  fometimee  find  quickfilver  in  the  chafts  of  the  mines 
of  Michael  and  Siglisberg^  near  Shemnitz ;  but  the  people 
have  no  idea  of  its  containing  gold,  which  may  be  the  cafe,  if 
it  were  wdl  fcparated.  It  is  moft  probable  that  the  other 
Huogaiiitt  cih&abers  contain  none;  but  I  ihall  be  able  to 
7  ^ak 
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4.  Mineralifed  by  means  of  zinc  and  iron,  or 

filver.     jiurum  fulpbure  miner  all fatum  me^ 

diante  zinco  &  ferro^  aut  argento.      Tbc 

fcbemnite  blende  f^^  -'  -  ^ 

At  Schemnitz,  in  Hungary,  are  found  zinc 

pres,.  which  contain  a  great  deal  of  filver,  and 

this  (ilvcr  is  very  rich^  in  gold.     Sit  SeBK  175. 

qJ  the  Author. 

SECT. 
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Qcak  of  thil  witU  more  cert^nty^  ^ccr  I  have  made  triab  with 
tbein.     Brunnjei, 

Td]  V^^alfcrius  fpeaks  of  two  kinds  of  thii  ore ;  one,  the 
PJIrndfig^UiMa  ^utrifera  rybem^  fouad  in  S€b%»ar%iukirg  mmt  of 
S«^cmjr;;aQd  the  P/iud9gtilefi0  nuriftra  ni^efitns-^  which  it 
itckoocd  amongft  the  Jtlver  ores^  the  gold  being  ia  a  verjr 
fmall  quantity,  found  at  Schemnitx^  in  Hungary. 

but  Profenor  Brunnich,  in  his  notes  to  thit  iSedion;  entft- 
merates  the  following  varieties  of  mineralized  gold  ores ;  vli^ 

5.  Mineralized  by  means  of  a  cubic  lead-ore  containing 
fiivQr.  Fto9  •che  mines  of  Michaeli,  aad:roai941u^fls  (o  Traa<^ 
fjlirani«« 

6.  Mineralized  by  means  of  a  copper  pyri^ei,  with.£lter« 
If  ciUed  ^iX^io  Hungary ;  has  a  compad  pale  yfllpw  fi|r£iee^ 
and  muft  OQt.be  confounded  with  gold  pyrites* 

7»  Mineralized  by  means  of  red  gilder-ore* .  Tho  Grmnktk' 
»ris.  

8.  Mineralized  by  means  of  antimony,  in  which  it  ibmo- 
ttflies  appears.  From  the  mountains  of  Mag(ir€0^^  Alcrggra^ 
near  Diutfcblip/k^  at  the  foot  of  the  Carpathian  PiOUPt^oi . 

9.  Mineralized  by  means  of  cubic  lead-ore,  ir9D^\tnd:.mi« 
koovk-n  volatile  parts.  From  Nagyai,  near  Deva,..ia  ^twfy\^ 
vania.     Scopoli  defcribes  this  ore  in  his  third  Amnu^.  JH^tffi€$ 

.li4ituralii^  as  follows;  Its  colour  is  blacks  .the  rfchAft  pieces 
arc  lamellated  almofl  like  an  iian- glimmer ,  with  a!df^i;oe4|( 
flexibility.  The  vein  is  quartz,  which  is  fometkiies.kio^  and 
wherein  the  ore  is  very  minutely  fcattered. 

10.  Native  gold,  with  bUck^itad  (or  tnafytddtr^yji  has  heop 
•broken  near  Hinuwmk^  in  U/^er  Hnng^ry;  but  'Whether  it 
has  ;:eeo  minqi^li^ed  with  ix^.l  b$vt.h9d  w  CijgpoTUmt/'Af 

<Mminjpg. 
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is  E  C  T.    164.    (Additional.) 

-  * 

i)bfervatms  on  Gotd^  and  its  mfnereliza/ions^ 

Golfl  isjuftly  called  the  King  of  Metals^  as  if 
is  th^-mou  du^ilei  maleable,  heavy,  and  unal« 
tcrable  of  all  mctals»  When  expofed  to  air^ 
immerfed  in  water,  or  buried  in  the  earth,  fuf- 
fers  neither  decompofition  in  its  fubflance,  nor 
ruft,  or  even  change  of  colour  in  its  furface, 
although  the  duft,  or  apppHtiou  of  external 
particles^  may  difguife  its  luflre ;  but,  on  bc^g 


In  all  the  above  fpeciea,  the  gold  is  either  intirely  native ; 
but  fo  minutely  divided,  and  fo  loofely  fcattered,  that  it  caa 
only  be  feen  through  microfcopes,  and  often  cannot  be  feen 
at  all,  before  it  is  ieparated  b^  various  procefles  ;  or  it  may 
not  be  in  form  of  native  gold,  but  as  a  gold  as  it  were  ifi 
^mbiyo;  in  which  cafe  fire  is  neceflary,  in  order  to  bring  the 
con(Utuents  parts  together, and  to  add  thofe  that  are  wanting; 
in  that  cafe  Ukewife  it  is  never  without  filver.     Brurmicb, 

To  the  above  may  be  added  the  following  ores; 
•II.  Gold,  with  arfenical  pyrites^  is  foimd  alfo  at  Saltzlefg 
in  Tyr^lf  in  mountains  of  quartz  and  fhiftus*    It  contains  onlv 
J  J  grains  in  the  quintal ;  and,  neverthelefs,  this  mine  afforos 
a  profit  of  500  pounds  per  annum. 

la.  With  a  wbite^  red^  or  vitreous  JUver  orCy  near  Crem- 
ait£,  and  Schemnitz,  in  Hungary. 

13.  With  a  fulphurated  ore  o^  Jilver^  irdn^  kadi  and  man^ 
ganejif  at  Nagaya  in  Tranfylvania.  Its  fpecific  gravity  is  2C 
'4,043.    It  is  laid  to  afford 'to  ounces  per  quintal. 

14.  With  fulphurated  tron^  copper^  and  manganefe,  art 
Nagaya,     7Jh  Edit$r^  from  Kirwaui  MongeZ|  Bomare,  &c« 

wafiied 
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U'afhed  off,  it  appears  as  bright  as  bejEbre ;  and 
when  expofed  to  the  moft  violent  fire,  is  quite 
fixt,  without  fufferihg  calcination,  nor  fenfible 
change  or  lofs  in  its  mafs. 

Meflieurs  Boyle  and  Kunkel  kept  gold  con- 
ftantly  fufed  in  a  violent  heat,  during  two 
months,  and  found  not  a  fingle  grain  to  have 
been  loft.  It  is  true,  that  when  expofed  to  the 
focus  of  a  large  burning  lens,  it  is  evaporated, 
but  without  changing  its  metalic  ftate.  The 
late  celebrated  Profeflbr  Macquer  fliewed  me, 
at  Paris,  a  plate  of  pure  filver,  which  he  had 
expofed  to  that  vifible  atmofphere,  which  fur- 
rounded  the  faid  melted  gold ;  and,  by  means 
of  a  magnifier,  numbcrlefs  particles  of  the  gold 
could  be  very  well  difcerned  as  attached  to  its 
furface.  This  accounts  for  the  aflertion  of 
Mr.  Lavoifiere,  in  the  Memoires  of  the  Academy 
of  Sciences  at  Paris j  for  1782,  who  fays,  that 
gold,  when  expofed  to  the  flame  of  a  lamp, 
blown  by  a  current  of  dephlogifticated  air, 
(which  is  the  moft  violent  degree  of  heat  that 
has  ever  been  produced,  and  is  one  of  the  moft 
important  modern  difcoveries)  is  intirely  vola- 
tilized, without  leaving  behind  the  leaft  mark 
of  calcination. 

However,  Mr.  Kirvvan  obferves,  that  on  ex- 
pofing  gold  to  the  focus  of  that  moft  power- 
ful lens,  made  by  Mn  Parker,  in  London,  for 
fbme  hours  contmuance ;  although  it  loft  no 
fenfible  part  of  its  weight,  yet,  when  in  con- 
tad  with  earthy  matters,  it  communicated  a 
blue  or  purple  tinge  to  them ;  from  whence  it 

M  m  appears 
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Appears  that  fome  minute,  though  infenfiblcr 
portion  of  it,  was  really  dephlogifhcated. 

If  a  folution  of  gold  in  aqua  regia  be  pro- 
perly mixed  with  that  of  tin  diflblved  in  thcr 
fame  menftruumf  a  fine  purple  pewder  is  preci- 
pitated, called  by  the  name  of  Cafjius^  its  in« 
ventor,  which  produces  the  fineft  lafting  purple 
colour.  This  powder,  mixed  with  vitreous  fub- 
ftances,  is  employed  preferably  to  any  other, 
by  encauftic  painters  and  glafs-manufafturerfc 
The  late  famous  Chymift,  Mr.  Macquer,  de* 
fcribes,  with  great  accuracy,  in  his  Dictionary, 
various  proct-fles  to  obtain,  with  certainty,  this 
precious  calx  of  gold. 

If  volatile  alkali  is  added  to  the  fame  fblutioti 
of  gold  by  aqua  regia^  a  reddifh  yell6w  powder 
is  precipitated,  which  is  the  aurum  fulminans. 
It  is  alfo  commonly  made,  by  diflblving  gold  m 
a  kind  of  aqua  regia^  made  with  nitrous  actd  and 
Jal  ammoniac^  from  which  the  Julminattng  gold 
is  afterwajds  precipitated  by  the  fixed  alkali* 
A  few  grains  of  this  powder  detonate  with  a 
prodigious  iioife.  When  expofed  in  a  metallic 
fpoon  or  plate,  over  a  candle,  coals,  or  a  red 
hot  iron  ;  or  when,  by  other  means,  it  is  fuf- 
ficicntly  heated,  its  fragor  is  64  times  greater 
than  an  equal  quantity  of  gun -powder. 

A  degree  of  heat,  as  between  the  :  ^o  and  500^ 
(at  which  the  nitrous  and  vitriolic  acid  boil) 
is  fufficient  to  produce  this  amazing  explofion, 
by  which  the  mod  violent  effefts  are  produced. 
Ten  or  tzvehe  grains^  exploded  on  a  metal-plate, 
perforate  and  lacerate  it;    and  a  few  ounces^ 

having 
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having  exploded  together,  by  incautioufly  dry- 
ing it,  have  fhattered  the  doors  and  windows  of 
the  apartment. 

Even  fimple  triture,  or  percuffion  alone,  is 
enough  to  caufe  this  powder  to  explode  with 
all  its  violence,  by  which  dreadful  accidents 
have  (bmetimes  happened.  Macquer  relates 
the  cafe  of  a  young  man  of  his  acquain- 
tance,  22  years  old,  who  (hutting  up  a  fmall 
bottle  of  cryftal,  with  about  a  dram  of  this 
powder,  fome  little  of  it,  between  the  ftop- 
ple,  was  kindled  by  twining  it :  the  bottle 
burft  into  pieces,  by  which  he  was  violently 
ftruck,  fell  to  the  ground,  and  his  eyes  were 
quite  (battered,  fo  that  he  remained  irrecoverably 
blind.  And  it  is  remarkable,  that  the  greateft 
part  of  the  contents  in  the  bottle  did  not 
detonate,  a  quantity  of  them  being  found  un- 
altered and  difperfed  in  the  room.  Profeflbr 
Bergman  has  publiflied  a  very  elaborate  diflerta- 
tion  on  this  fulminating  powder,  in  the  fecond 
vol.  of  his  Opufcula ;  but  this  wonderful  pheno- 
menon (eems  not  yet  compleatly  accounted  for 
in  any  hypothefis  as  yet  known,  nor  even  in 
that  propofed  by  the  celebrated  Scheele,  in  his 
Treat ije  on  Fire^  Seft.  82.  as  he  fuppofes  there 
what  feems  not  at  all  admiflible;  viz.  that  the 
matter  of  beat  is  a  compound  of  pblogtfion\x\di 
depblogijiicated  air.  See  Note  \f^  to  page  347. 
of  this  Mineralogy . 

It  is  on  account  of  the  lingular  and  excellent 
natural  qualities  of  this  metal,  which  are  con- 
fiderably  heightened  by  its  fcarcity,  that  gold 
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is  fo  much  valued  among  all  the  civilized  na- 
tions of  the  world,  as  the  Noble  Author  faid  in 
^e£t.  261.  Mr.  Paufton,  in  his  Metrologicj 
p.  94.  fays,  that  one  cubic  foot  (French  mea- 
fure)  of  gold,  is  worth  2153000  livres  tour-- 
noifes^  or  ^t^yo^  guineas  and  ^  JhUlings^  fup- 
pofing  the  louh  (Tor  equal  to  the  guinea ;  and 
that  the  refpedlive  value  of  the  fame  cubic  foot  of 
gold,  is  equal  to  25,6  cubic  feet  of  filver,  each 
of  this  laft  metal  being  reckoned  worth  about 
84080  French  livres^  or  3503  guineas  and  %Jhil^ 
Jings ;  fo  that  if  we  fuppofe  the  moliied  fpecie« 
in  France  to  be  but  two  milliards  of  French  livresj 
.according  to  the  eftimation  of  Mr.  Necker,  in 
.his  treatife  upon  the  Commerce  of  Corn^  the 
whole  amount  fhould  make  but  a  folid  cube  of 
gold,  lefs  than  ten  feet  on  each  fide.  So  trifling 
IS  the  phyfical  objedt  that  excites  the  adivity 
.of  22  millions  of  the  hunian  fpecies,  the  num- 
ber that  is  faid  to  be  that  of  the  inhabitants 
of  France ! 

As  to  the  natural  exiftence  of  gold  in  the 
bowels  of  the  earth,  there  have  been  two  op- 
j^ofite  opinions  among  Mineralogifts ;  fome  pre- 
tending, that  it  is  only  found  in  its  metallic  or 
native  form  I  and  others,  that  it  is  fometimes 
.found  mineralized^  in  an  intimate  union  with 
•.other  mineral  fubftances.    The  famous  Profeflbr 
Bergman  was  among  thofc  of  this  laft  opinion  ; 
but  Mr.  Kirwan  holds  the  firft,  and  fays,  that 
.although  Mr.  Bergman  inclines  to  the  opinion 
of  the  mineralization,  yet  he  is  candid  enough 
to  own,  that  the  gold,  when  extracted  from  this 

ore. 
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ore,  is  of  a  granular,  or  angular  form.  It  is 
therefore,  fays  Mr,  Kirwan,  very  doubtful  whe- 
ther it  was  not  rather  mixed^  than  truly  com-^ 
binedy  with  the  fulphur  and  iron  :  and  its  pro- 
portion being  exceedingly  fmall,  fo  that  one 
hundred  pounds  of  the  pyrites  contain  hardly 
one  ounce  of  gold ;  it  is  not  a  wonder,  that 
it  (hould  efcape  the  aftion  of  aqua  regia ;  more 
efpecially,  as  the  nitrous  acid  becomes  fo  phlogif- 
ticated,  by  aftingon  the  pyrites, as  not  to  be  able 
todephlogiflicate  the  marine.  Likewife  Mercury, 
by  the  circumftantial  accident  of  the  gold  par- 
ticles being  enveloped,  or  furrounded  by  the 
fulphureous  iron,  can  have  no  accefs  to  it. 

Thefe  arguments  agalnft  true  mineralization 
of  gold,  arc  fully  anfwered  by  thofe  fafl:s,and  rea- 
fonings,expreired  by  the  Noble  Author  in  the  pro- 
ceeding Sedt.  263,  and  in  its  notes.  Beiides,  it  is 
well  known,  that  gold  can  be  combined  and  cal- 
cined viajica^  by  the  liver  of  fulphur^  and  fome 
femi-metals,  as  has  been  faid  in  the  fame  Notes. 
This  being  acknowledged  on  both  fides  of  the 
queftion,  why  (hould  we  infift  in  denying  this 
mineralization,  when  it  is  out  of  doubt,  among 
a|l  Mineralogifts  of  rank,  that  volcanic  fires 
have  had  a  great  (hare  in  the  convulfions  and 
revolutions  of  this  globe,  of  which  every  one 
has  the  moft  convincing  proofs  almoft  every 
where?  The  account  given  by  Mr,  Hacquet  [^J, 

of 


\a\  By  this  account  of  Mr.  Hacquet,  it  appears  that  gold 
is  found  mineralized  ;  vi%. 

I.  ^"j  Julphur^  zinc,  and  arfenic,  in  a  grey -yellow  ifli  volc^» 
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of  the  gold  mines  at  Nagy-A^,  in  Tranfylvaniat 
the  ancient  Dacia,  which  lies  about  45  degreei 
of  latitude,  offers  the  moft  convincing  proofs  of 
this  aflertion.  The  country  all  round  theib 
mines,  bears  an  inconteftable  appearance  of 
being  a  volcanic  one;  and  among  various  othet 
metals,  there  are  found  at  leaft  13  kinds  of  gold- 
ores,  mod:  of  them  mineralized,     ^be  Editor. 

S  E  C  T^ 


nic  ore,  which  is  cdWt^Cottoners  (or  Cotton-ore),  on  account 
of  its  lightnefs  and  texture.  • 

2.  By  iron  and  arfenic,  formed  by  ftrata,  oae  containing 
black  filver  ore,  then  fpatum,  galena,  quartz,  and  grey  gold 
ore  :   it  gives  about  half  an  ounce  per  cent, 

3.  By  fulphur,  antimony,  zinc,  feme  arfenic,  and  fomctimes 
iron  ;  this  is  a  grey  gold-ore  mixed  with  quartz. 

4.  In  form  of  crooked  threads,  ini^ed  with  quartz  and 
gypfeous  fpath  :  it  is  a  poor  mine. 

5.  Dendritiforme,  like  the  mocho-flone,  or  the  agate 'from 
Aberdein,  in  the  Palatinate,  but  thefe  black  dendrites  are  in  t 
rcddifh  ftone, 

6.  A  morphous  very  compaft  in  fmall  grains,  with  fpath  and 
quartz :  it  gives  two  ounces  of  gold,  and  more  of  filver,  ptr 
quintal. 

7.  By  fulphur,  great  part  of  zinc,  and  little  of  antimony 
and  arfenic:  not  a  rich  ore  of  gold. 

8.  Of  a  black,  or  dark  reddifh  colour,  containing  an  auri- 
ferous pyrites,  not  rich. 

9.  Of  a  blueifli  colour,  mineralifed  by  fulphur,  antimony, 
iron,  and  a  little  arfenic,  mixed  with  filver  j  very  rich  in 
gold.  ' 

I©.  Partly  laminated  with  needles  of  a  blackifli  yellow 
colour;  this  gives  66  oz.  per  §  of  gold  according  to  Scopoli. 

i  I,  Foliated  with  gyplcous  fpath,  and  yellow  pyrites. 

1 2.  In  irregular  lamina,  on  a  greyifh  argille.  The  gold  looks 
like  filver,  and  is  furrounded  by  fpars  of  a  pale  rofy  colour. 

13.  In 
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SECT.  26s.    (i67.) 
%.  Silver,  Argentum^  Luna.    This  Metal  is 
!•  Of  a  white  ihining  colour  [tf]. 


13.  In  ciyftallized  lamtna,  from  a  to  4  Hoes  diaroecery  of 
•B  faexangalar  form ;  it  is  very  much  like  the  molybdenem 
Profeflbr  Brunnich,  on  this  account,  calls  this  ore,  but  im* 
properly,  mlnera  auri  martialis  pi^oria.  The  vein  has  been 
loft  a  long  while ;  but  a  new  branch  was  lately  met  with»  on 
mining  for  letting  out  the  water  from  the  main.  This.  o|ie 
IS  Ttry  rare,  and  has  given  372  ounces,  per  §  of  noble  metal , 
{  parts  of  which  were  gold,  and  one  filver.  Tlbe  Editor  from 
JouTnaldu  Phyfique,  for  January  1785. 

[tf  j  Silver,  called  Luna  or  Diana^  uy  the  alchemifts,  is  % 
perfed  metal,  the  whiteft  and  of  the  moft  vivid  brilliancj 
among  them  all. 

Its  furface,  however,  Uaml/his^  and  becomes  of  a  dark 
hroum  colour,  when  expofed  to  hepatic^  or  phlogiftic  efluvia 
(N^  10.)-  If  rubbed  on  a  paper,  or  on  a  challgr  while 
forface,  it  leaves  bluiijb  marks.  Its  calx  being  precipitated 
by  volatile  alkali,  gives  a  yellow  tinge  to  glafs  {See  GellertU 
Metal.  Cbym»  p  301.)  :  and  I  have  feen  fome  fiained  with 
it  of  fo  high  a  colour,  as  to  appear  quite  red.  Mr.  Macquer, 
by  expoiing  the  fame  diver,  20  times,  to  a  very  violent  fire, 
found  fome  little  vitreous  calcinations  of  an  olive  colour. 
And  by  melting  filver  with  gold^  oxfieel^  in  a  doe  proportion, 
it  alTumes  a  greenijh^  or  a  blueifit  colour ;  fp  that  this  noble 
metal  is  capable  of  producing  thetubitef  yellow^  red^  green^  blue^ 
and  olivi  colour,  more  or  left  conlpicuoullv,  according  to  the 
various  circumfiances  of  heat,  and  proportions  of  the  mixture, 

Fourcroy  fays,  that  filver  has  neither  y!nf//  nor  tajle^  when 
pure.  But  its  diluted  folution  has  a  particular  difagreeable 
tiftt,  very  different  from  that  of  other  metals. 

Silver  is  fo  fixt  by  itfelf  in  the  fire,  that,  after  being  kept  a 
whole  month  in  fufion,  it  had  only  loft  one  60th  part  of  its 
weight,  which  might  be  on  account  of  fome  alloy.  It  is 
therefore  incapable  of  being  calcined  by  mere  heat ;  and  the 
calx  of  filver,  which  can  only  be  made  by  means  of  its  folu* 
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2.  Its  fpecific  gravity  to  water  Is  as  11,091 
1 000  [3  j. 

3.  It  is  very  tough  or  duftile,  fo  that  a  grain 
of  it  may  be  ftretched  out  to  three  Swedifli 
cUs,  of  2  feet  each,  (or  5  feet  8  inches  Eng- 
lifh  meafure),  and  two  inches  in  breadth. 

4.  It  is  unalterable  in  air,  water,  and  fire, 

5.  It  diflblves  in  the  acid  of  nitre,  and  alfo 
by  boiling  in  the  acid  of  vitriol  [c]. 

6.  If 

tion  in  acids,  is  reducible  to  its  metallic  form,  without  the 
addition  of  any  phlogiHic  fubftance. 

But  when  filver  is  expofed  to  the  violent  heat  of  the  folar 
rays,  colleded  by  a  powerful  burning  lens,  a  kind  of  fmoke  ts 
feen  furrounding  it,  which  proves  at  laft  to  be  the  minute 
particles  of  the  metal  raifcd  and  difpcrfed  by  heat ;  as  is  evident, 
if  a  thin  plate  of  gold  i^  expofed  to  it,  on  which  furfacc  they 
may  be  feen  with  a  magnifier.  This  is  the  fame  phenomenon 
which  was  obferved  on  gold,  when  in  firailar  circumftanccs. 
Seepage  ^2(). 

If  it  is  (lowly  cooled,  after  havrng  been  fufcd,  it  crydallizes 
into  o£loedral  figures,  though  feldom  perfe6tly  fo  :  for  the  mod 
part  it  only  fliews  the  hnlf  of  them,  appearing  like  fo  many 
quadrilateral  pyramids.  Editor  chUJly  from  VVallerius,  Four* 
croy,  Bomare,  Mongez,  &c. 

[^]  Its  fpecific  gravity,  according  to  Bergman,  is  1310,552  ; 
but,  according  to  Kirwan,  it  ism  1,095.  ^'^  the  "Note  \y\^ 
to  Sct5l.  295.  On  the  caufes  ^variation  of  the  fpecific  gravities 
ef  bodies, 

A  cubic  French  foot  of  Silver  weighs  720  pounds  o^  Frmch 
weighty  according  to  Macqucr.    As  to  its  relative  value,  fee 

p.  532- 

Silver  is  harder  and  more  elafiic  than  lead^  tin^  or  goU^ 

but  is  fofter  than  iron^  platina^  or  copper.     It  HifFcns  under 

the  hammer,  but  becomes  foft  by  nealing :  and  is  the  moft 

fonorous  of  all  pure  metals,  except  copper. 

A  filver  wire,  a  tenth  of  an  inch  thick,  may  fupport,  with- 

out  breakiogf    270  pounds  weight,  according  to  Macquer, 

Fourcroy,  and*  Bbihare  ;  but  Wallcrius  carries  it  farther,  un- 

\tb  there  be  fome  typographical  error,  faying,  it  may  bold 

370  pounds  J 
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6-  If  precipitated  out  of  the  acid  of  nitre 
with  the  common  fait,  or  with  its  acid, 
it  unites  fo  ftrongly  with  this  laft  acid, 
that  it  does  not  part  from  it,  even  iu  the 

fire 


370  pounds ;  and  afTerts,  that  a  veflel  may  be  made  fo  thin  of 
this  metal,  without  being  heavier  than  a  (ingle  grainy  which 
will  hold  a  cubic  inch  of  water* 

[r]  Silver  requires  nearly  twice  its  weight  of  nitrous  acid  to 
be  diflblved ;  this  is  it*s  mod  fpecific  menftruum ;  even  cold,  it 
attacks  filver  with  a  conliderable  efiervefcence,  grows  hot, 
?od  emits  a  large  quantity  of  vapours  of  an  orange  colour, 
which  diminilh  in  proportion  as  the  faturation  advances. 

The  metal  looks  of  a  pale  brown  colour  in  the  conflict ; 
and  the  folution  becomes  quite  black  ;  but  I  have  obferved, 
that  this  laft  appearance  was  gwing  to  a  thin  black  fuliginous 
fubftanccy  like  iinut,  which  was  at  once  formed  into  a  cruft 
00  the  furface  of  the  thin  plates  oF  iilver,  in  the  fird  attack 
of  the  acid  upon  them*  This  black  fubdance  is  a  very  fingutar 
phenomenon,  which  I  know  not  how  to  account  for.  Thefe 
black  cruils  being  comminuted  into  fmallcr  and  fmall^  parti« 
dcs,  by  the  inteftine  motion  of  the  effervefcing  acid,  produced 
the  black  appearance  of  the  whole ;  and,  when  it  was  over, 
ihcy  were  vcrj'  difkindly  fecn  to  fall  to  the  botom  of  the  veflel, 
and  to  form  a  black  fediment,  leaving  the  liquid  folution  quite 
tranfparent,  but  of  a  blue  colour  inclining  to  green,  which 
laft  might  be  attributed  to  fome  fmall  mixture  of  copper, 
altho*  the  filver  was  of  the  pure  kind,  myfelf  having  bought 
it  as  fuch,  from  one  of  our  beft  refiners,  at  Fojier  lane  ia 

The  Chemifts  of  Dijon  only  fay,  that  the  nitrous  folu- 
tion of  filver  looks  of  a  fine  blue  colour,  if  the  acid  is  pure 
and  well  concentrated  ;  but  if  it  has  any  mixture  of  vitriolic 
or  marine,  a  precipitate  oi  vitriolaied ftlver^  or  of  Iujij  cornea^ 
takes  place.  Afterwards  the  folution  becomes  as  colourlefs 
at  water ;  but  gives  a  lafting  black-purple  tinge  to  animal 
fubdances. 

This  folution  is  of  great  ufe  in  chemiftry ;  and,  in  par- 
ticular it  iexTcs  to  purify  the  nitrous  aciJf   or  aqua-fortis^ 

from 
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fire  Itfelf,  but  melts  with  it  into  a  ma(s 
like  glafsy  which  is  called  luna  c^nea  [d\. 

7.  It 


■■^■^■^-■Wii^^WWi 


from  the  mixture  of  the  vitriolic  and  marine  acid^  whicli 
«re  often  mixed  therewith  ;  as,  by  pouring  in  if  little  by  little 
a  few  drops  of  it,  thefe  two  acids  are  precipitated^  and  the 
nitrous  afterwards  is  decanted  in  a  pure  ftate*  The  fame  fo- 
lution,  diluted  in  didilled  water,  is  a  very  nice  Xcit  to  difcover 
any  vitriolic,  or  oparine  part,  contained  iq  Mineral  Waters. 

The  nitrous  folution  of  diver,  when  properly  evaporatedt 
produces  a  large  quantity  of  white  cryftals,  of  a  fcaly  form  ; 
jbme  are  hexagonal,  and  fome  of  an  o^oedral  figure,  which. 
are  called  Lunar  Crxftab.  This  fait  is  fufible  in  a  moderate 
£re;  lofes  its  water  of  cry ftallization ;  becomes  black «  and  is 
Y^ry  corrofive;  on  account  of  which  quality  it  is  caft  into 
imall  cylindrical  moulds,  and  is  known  under  the  name  of 
iMpii  Infernalis^  as  its  ufe  is  to  corrode  the  fpongious  flelh  of 
fores,  &c.  According  to  Mr.  Scheele,  the  dark  colour  of  this 
caufiic  fubftance  proceeds  from  the  alloy  of  copper,  for  even 
the  refined  iilver,  by  the  common  method,  contains  fome  of 
this  metal.  See  at  the  end  of  the  following  note  [d\  the  befi^ 
method  of  fn  ifying  Iilver* 

The  nitrous  folution  of  filver  may  be  decompofed  hyeartby^ 
Jolinej  and  metallic  fubjiances ;  and,  when  the  decompofition 
is  made  by  mercury^  a  very  curious  precipitate  takes  place» 
which,  by  its  fimilarity  to  vegetables,  is  called  jirbor  Diana.  ' 

Aqua  r>g:a  dilTolves  very  well  this  metal,  but  it  is  immedi- 
ately precipitated,  forming  a  luna  cornea  with  the  muriatic 
part  of  this  folvent.  The  Editor^  chiefly  from  the  Elements  of 
Chemiftry  of  Dijon,  and  Fourcroy. 

(^]  The  marme  acid  attrads  the  calx  of  iilver,  but  cannot 
remove  its  phlogidon  ;  and  therefore  cannot  diflblve  it  in  its 
metallic  ftate      Bergman. 

However  the  marine  acid,  if  well  concentrated,  or  rather 
reduced  into  an  acriul  torm,  difTolves  filver  in  its  metallic  fiate. 

Fabt  oni, 

Mr.  Scheele,  and  after  hijTi  Mr.  Bertholet,  affert  pofi. 
tively,  that  the  marine  acid,  being  dephlogiflicated  by  it) 
diiliUation  over  maganeiei  in  the  form  of  a  yellow  air  or  gas^ 

diflbivet 


Seft.  265*  i>ERF£CT   METALS.  539 

7.  It  does  not  unite  with   the  femi-metal    . 

nickel^  during  the  fuiion. 
8#  It  amalgamates  eafily  with  quickfilver. 
j^.  It  is,  in  the  dry  way^  diflblved  by  the 

liver  of  Julphur. 

10.  It  has  a  ftrong  attraftion  to  fulphur,  fo 
as  readily  to  take  a  reddifli-yellow  or 
black  colour,  when  it  is  expoted  to  ful- 
phureous  vapours. 

1 1.  It  has  no  attraction  to  arfenic;  whence 
when  the  red  arfenical  filver  ore,  or  Rotb^ 
gulden  Ertz  of  the  Germans,  is  put  into 
the  fire,  the  arfenic  flies  off,  and  leaves 
the  fulphur  (which  in  this  compound  was 


diflbl?ef  all  the  metalsy  without  excepting  gold^  Jiivir^  nor 
Wirctry.     Sec  ScheeU\  tjfay  5,   §.  25  /T. 

The  vitriolic  acid,  being  didilled  alfo  over  the  manganefe, 
diflblves  filvir^  gold^  and  mtrcury^  as  Dr.  Creii  aiferts.  Sec 
Nsie  [/]  to  page  517. 

Silver  is  precipitated  from  the  vitricUc  and  nitrous  acids  by 
the  wtarine;  and  from  the  nitrous^  in  great  meafure,  by  thft 
vitriolic.     Kirwan. 

The  filver  extraded  fron:i  luna  cornea^  is  purer  than 
can  be  made  by  cupelation,  and  is  the  only  une  to  be  trufled 
to  in  the  niced  operations  of  chemiflry.  But  the  procefs, 
to  free  it  from  the  muriatic  acid^  io  very  tedious,  and  prefcnts 
a  very  unexpeded  phenomenon,  as  this  metal,  though  one  of 
the  moft  fixed  kind,  is  nevcrthclcfs  fo  volatilifed  thereby, 
that  it  efcapcs  through  the  pores  of  the  crucible  ;  and  fraall 
globules  of  iilvcr  are  found  afterwards  in  the  cover,  and  even 
in  the  fupport  of  the  crucible.  According  to  Cramer,  this 
lois  may  be  prevented  by  fmearing  the  crucible  with  black  foap^ 
and  mixing  to  the  luna  cornea  half  its  weight  of  oil  or  tal- 
low, which  Liil  mufl  alfo  be  added,  little  by  little,  during  the 
Operation.    See  £lcm.  de  Chimie,  de  Dijon^  Vol.  II.  p.  221. 

the 


540  PERFECT    METALS.  Sc^.  266. 

the  medium  uniensj  behind,  united   with 
the  Silver  in  form  of  the  glafs-filver-ore, 
or  glafs  ert%. 
i^.  It  is  not  diflblved  by  the  glafs  of  lead, 
and  confequently  It  remains  on  the  cuppel, 

13,  It  is  exhaled,  or  carried  off  by  volatile 
metals  and  acids^  as  by  the  vapours  of 
antimot^j  zinky  and  the  acid  of  common 
fait. 

1 4.  It  melts  more  eafily  than  copper  \e\. 

• 

SECT.    266.    (168.) 
Native  Silver. 

Silver  is  found, 

A.  Native  or  pure,  Argcntum  purum  nativum. 
Native  filver  moft  generally  is  nearly  of  iisQ- 
teen  carats  ftandard  \a\.    It  is  found 

\e'\  This  was  a  general  opinion,  v/z.  that  filvcr  required  a 
lefs  degree  of  heat  than  copper  to  be  melted  in  the  fire,  as  the 
noble  author  alTert^;  but  the  contrary  appears,  by  the  nice 
thermometer  lately  invented  by  Mr.  Wedgewood,  as  may  be 
feen  by  the  note  to  page  230.  This  new  inftruraent  is  one  of 
.  the  moft  valuable  acquifitions  of  modern  date,  for  all  kinds 
of  procelTes^  and  philofophical  difquifitions  in  metallurgical, 
chemical,  and  various  other  operations  of  art  by  fire ;  all 
which  were  till  now  regulated  only  by  guefs,  without  any 
fixed  flandard  to  ascertain  the  real  degree  of  heat  belonging 
to  each.     Ihe  Editor^ 

[fl]  In  the  firft  edition  of  this  Mineralogy,  corredled  by 
the  late  Dr.  Lewis,  ufe  is  made  of  the  word  hths  inftcad  of 
carati ;  and  it  is  added,  that  native  filvcr  never  is  fully  of  i6 
lot}n\  which  laft  is  called  the  Fine  Mine  of  Silver.  By  this 
It  I'cems  to  be  meant,  that  native  filver  is  found  nearly  free,  but 
never  fully  fo,  from  all  baje  metals^  as  copper^  lead^  &c,  7hi 
Editor* 

I .  Thill 
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1.  Thin  fuperficial,  plated  or  leaved. 

2.  It  is  alfo  found  in  form, 

a.  of  fnaggs,  and  coarfc  fibres. 
^.  Of  fine  fibres.    Capillary  filver. 

c.  Arborefcent.  From  Potofi  in  America, 
and  Kongfberg  in  Norway  [^]. 

d.  Criftaline  or  figured.  This  is  very  fcarce 
to  be  met  with  :  it  has  diftinft  figures, 
with  fhining  furfacesj  it  is,  however, 
fometimes  found  at  Kongfberg  [^]. 

The  filver  from  America  is  faid  to  be  found 
for  the  moft  part  native ;  fo  it  is  likewife  at 
Kong(berg  in  Norway  [d]. 

It 


[i]  Sometimes  filver  is  found,  the  furface  of  which  refcm- 
bles  coarfe  linen,  or  what  is  called  knit  cobalt  in  Saxony ;  it  is 
fo  found  abundantly  in  Potofi,  rarely  at  Saxony,  and  at 
Kongfberg;  perhaps  our  author  has  reckoned  thefe  figures 
among  the  dendritlcal forms •     Brun, 

[c]  There  appears  likewife  a  kind  of  cryftallization  on  the 
thin  plates  of  nativt  filver^  their  furface  being  full  of  minute 
jyyramidal  cr)'(lals,  in  the  fame  manner  as  the  thin  plates  of 
gold  which  have  been  me<itioned  before*     Brun. 

[^]  A  good  deal  of  it  likewife  breaks  in  Saxony  among 
other  rich  ores,     Brunnich* 

Wallerius  diftinguifhes  the  native  ftlver  into  the  following 
fpecies;  t//z. 

1.  In  irregular  majfes  and  lumps^  found  at  Kunjbirg  in  Not" 
vsay^  and  at  Ncumarken  in  IVermeland^  where  it  was  in  a 
bed  of  clay. 

2.  GranulMTy  and  in  a  jagged  form,  at  Potofi  and  Mexico^ 
in  Spanifli  America ;  and  at  Kunjbcrg, 

3.  Dendritiform  and  arborefcent^  in  the  fame  places,  and 
at  Scbneeberg. 

4.  Ih  thin  leaves  between  the  fifTures  of  flones,  as  at 
Kunjberg^  Freiberg^  Jobangeorgenfiadt. 

5.  h 


^42  PERFECT    METALS.  SeSt.  266'. 

It  is  not  commonly  fo  in  other  European 
mines.  In  Sweden  it  is  found  native  in  a  very 
fmall  quantity,  in  the  mines  of  Salberg  ill 
Weftmanland,  of  Lofafen  in  Dalarne,  of  He- 
vaflwik  and  Sladkierr  in  the  province  of  Dal,  of 
Sunner(kog,  in  the  Province  of  Smoland,  and  in 
the  ifland  Utoen  in  the  Lake  Malaren. 

It  was  once  found  in  pretty  large  lumps  in 
a  vein  of  clay,  in  one  of  the  iron  mines  at  Nor- 
mark,  in  the  province  of  Wermeland.  It  was 
there  mixed  with  nickel,  which  was  partly 
decayed  or  withered  ;  and  under  this  circum- 
fiance  it  formed  the  compound  ore  called  the 
Sicrcus  Anferinum  or  goofe-dung  ore  (See  fefl:. 
282.)  At  this  place  the  argillaceous  vein 
crofles  the  veins  of  the  iron  ore,  and  will 
perhaps  be  found  to  have  more  of  thcfe  riches, 
even  in  feveral  other  places,  if  well  fearched, 
as  is  done  in  other  countries,  oftentimes  not  on 
fuch  evident  marks  or  (igns  [e\ 

SECT. 


5.  In  a  capillary  form  ^  at  Schemnitzj  in  Hungary;  at  Frei" 
Berg  J  and  at  maricnberg^  in  Saxony.  Of  this  kind  is  the 
Cobweb  Jilver  ore  of  the  Spaniards. 

6.  In  a  ciyftallized  form,  at  Kun/bcrg^  and  at  Sainte  Afaria 
in  Alfatia. 

7.  Superficial^  at  Salberg^  and  Lee  fee  fen. 

Mr.  Daubenton  reckons  eight  varieties  of  native  whitefilver^ 
arifmg  from  their  peculiar  forms :  but  he  reckons  feparately 
fome  of  the  above  forms.     The  Editor* 

[e]  The  Mmeralogical  Academy  at  Frcybcrg,  has  fome  «tf- 
tive  fiUer  in  coal-y  this  is  fliewn  there  among  the  Konfbcrg 
pieces.     Brunnichm 

And  Lehman,  quoted  by  Ic  Camus  (Joum.  de  Phyfique,  for 
March  1779,  p-  183),  fpcaks  alfo  of  a  [iiuilar  ftlver  ore^  found 
in  a  mine  of  peat-coal.     Ihe  Editor* 

2  Native 
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SECT.    26y.    (additional^ 

Nathe  Silver^   mixed,    or  alloyed,  whb  other 

metaU. 

Native  lilver  is  feldom  found  pure,  viz.  by 
itfelf  alone.  The  following  are  the  known 
inftances  of  thefe  alloys : 

!•  Native  (ilver,  united  to  gold,  Bergmat^s 
Sciagraphia  §.  1 54.    That  which  is  found 


Native  filver  is  found  in  various  forms,  as  already  mentioned^ 
i&henii^  eithcv  in  baro-felenite^  lime-fione^  feUmtty  quartz^ 
chirif  flinty  ftrpentine^  gneis^  agaU^  mica^  caUanous  Jpar^ 
f^rim^/hiftuSy  day  J  &c. 

Alfo  in  feparatc  maiTes  of  various  fizes  (fomc  of  the  weight 
of  te  pounds)  in  or  near  the  veins  of  mod  metallic  fubtlances^ 
^ticulariy  in  Ptru^  and  frequently  in  various  parts  of  Europe; 
cklier  of  a  wbiUf  hi  own^  or  yellwui/b  colour. 

SofDCtimes  it  is  diffuied  through  (and  and  ochre;  and  alio  in 
grey  limi^fiont  in  the  Lower  Aufiria;  and  in  a  grumfli  clay 
near  Schemnitz;  or  niioied  with  Hhre^  tiay^  and  calcij4rm 
mckeL 

It  is  feldom  found  pure^  being  generally  aMoyedwithr^^^r, 
tad  ibmetioBcs' with  a  fmall  proportion  oi  gctd^  irsn,  or  regu- 
ks  of  antimony  \  and  fonx^times  with  about  5  per  ant.  of 
•rjenicm 

According  to  Henckel  and  other  Mineralogiilsy  fiiver,  in  the 
capiliary  form«  and  in  thin  fcales,  is  produced  by  the  decom- 
po&tion  of  the  rtd  jilver  mine:  and  Wallcrius  aliens,  that  if 
foiphur  is  mixed  ia  a  fuiall  heat  with  filver,  this  lail  takes  a 
upillary  fom. 

htKnngslerf^  and  zt  Sainle- Mar ie-aux -mines ^  in  Alfacc, 
fiWcr  is  found  in  the  form  of  folitary  cubes;  and  oitoedral 
lumpi,  of  50  and  60  pounds  weight,  have  alio  been  found  in 
the  lift  oi  theie  two  places^    Alongcz. 

ef 
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of  this  fpecies  near  Konigjbergj  contains  fo 
much  gold,  as  to  acquire  a  yellow  colour 
from  it.     Kirwan. 

2.  Mixed  with  copper.     Berg.  Sc.  §  155. 

3.  United  to   gold  and  copper.     B^rg.   Sc* 

§  156- 

4.  Amalgamated  with  mercury,  found  in  the 
mines  of  Salberg;  as  J.  R.  Fofter  notes  to 
Brunnick  [j]. 

5.  United  to  iron.  Berg.  Sc.  §  157.  The 
iron  in  this  ore  fetdom  exceeds  2  per  cent : 
but  oftner  it  hardly  amounts  to  -^4.-5.. 
Mongez. 

5.  United  to  lead,  fometimes  in  fuch  quan-' 
tities,  as  to  be   worth  the   expences  at- 
tending the  feparation  \b\ 

6.  United 


[fl]  MnRomc  de  TKlc,  fpcaks  of  a  native  amalgam  of 
lilver  and  mercury,  now  in  the  French  king's  cabinet  at  Parisy 
nrhich  wns  found  (at  Mufchil  Landtberg^  in  the  Dutchj  of 
Deux-Ponts)  in  a  fcrnigincous  matrix,  mixed  with  cinnabar^ 
This  fpecimen  is  of  a  crvdalUne  hexagonal  form,  and  of  a 
large  fize.  Sec  his  Cryjiallogie^  Vol.  I.  p.  420.  See  alfo  the 
Scft.  287.  of  this  Mintrnlogyr.     77?^  Editor. 

[^]  Silver  is  always  contained  in  lead,  thmigh  it  is  gene- 
rally in  fo  fmall  a  quantity,  that  it  is  not  worth  the  chargM 
of  fcparating  it.  Thus,  accurate  Eflayers  never  fail  of  trying 
the  lead  they  ufe  in  their  coppellations,  in  order  to  account 
for  the  refpe6tive  addition  arifing  from  it  to  the  neat  produce 
of  metal  that  remains  in  the  coppel.  In  the  reign  of  Edward 
the  Firft  of  England,  near  1600  pounds  weight  of  fllver  were 
obtained,  in  the  courfe  of  three  years,  from  a  mine  in  />/- 
vofijhlre^  which  had  been  difcovered  towards  the  beginning  of 
his  reign,  ^'/z.  about  the  year  900.  The  lead  mines  in  CW- 
digavfiire  have,  at  different  periods,  afforded  great  quanti- 
ties of  fllver.     Sir  Hugh  Middlcton  is  faid  to  have  cleared 

from 
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7.  United  to  arfenic.  Mr.  Mohnet  found.this 
ore  among  thoTe  from  Guadanal  canal  in 
Spain,  as  may  be  feen  in  the  fupplement  to 
tht  yourncl  ik  phyjique^  for  1778,  page  50. 
The  mine  of  Samfon^  near  Andteaberg  in 
the  HartZj  furniihes  this  (pedes  of  filver« 
Mr.  Monger  remarks,  very  properly,  that 
thefe  ores  muft  be  diftinguiflied  from 
thofe  in  which  the  arfenic  is  in  the  form 
of  an  acid ;  for  in  this  cafe,  they  are  pro- 
perly mineralized  by  it;  and  fuch  Kiem 
to  be  thofe  of  Se€);.  170*  235.  and  248* 
of  the  Author.  (See  Seft.  475.)  Whilft 
there  muft  be  only  a  mixture  with  the  na- 
native  Jilver^  or  with  it's  calces,  if  the 
arfenic  be  in  it's  reguUne  form. 

8.  Native  filver  united  to  antimony.  Berg. 
Sc.  §  159.  This  ore  being  roafted,  gives 
out  feme  fmoke,  but  has  not  the  fmell, 
(imilar  to  that  of  garlic,  which  arfenic 
gives  out  when  burned. 

from  them  2000  pounds  in  a  monih.  The  fanae  minei  yielded, 
about  the  year  of  the  Rebellion  ( 1 745)  eighty  ouncis  of  filVer  out 
of  every  tan  of  lead.  The  lead  ores  from  Brunghill  and  Skekorn 
produced  alfo  a  coniiderable  quantity  of  Silver.  The  lead  only 
in  one  of  the  fmelring  houfes  at  Ho'ywill  in  Flintfliire,  pro- 
duced no  lefs  than  37521  ounces,  or  3x26^  pounds  of  filver, 
from  the  year  17  J4  to  1776,  and  from  1774101776.  There  are 
ibme  lead- ores  in  Great  Britain,  which,  though  very  poor  in 
lead,  contain  between  3  and  400  ounces  of  filver  in  a  ton  of 
lead ;  but  it  is  not  to  be  expeded  that  the  Proprietors  (hould  be 
forvrard  in  declaring  it  to  the  woild.  It  is  commonly  obferved, 
that  the  pooreil  lead-ores  yield  the  moft  filver;  fo  that  a  large 
quantity  of  filver  is  probably  thrown  away  in  England,  from 
not  having  the  poorcfl  fort  of  lend -ores  properly  afifayed.  Tbi 
RJitor^  from  Watfon's  Eflays,  Vol,  tbi  Ihird. 

N  n  9.  Joined 


.    9.  Joii^  to  the  Tegulus  of  aifetuc  and  inm< 
^^f^g*  §  i6P«    '^his  ore  is  found  in  the 
mines  near  Freiberg^   where  it  is  called 
Whht^fiher,  ore.    Mongez. 
The  above    three  iQet^lip  ingredients  are 
.nearly  in  equal  proportions. 
:./AU  the  fpecies   mentionsd   in  this  Sedlion 
:  haye  mdtaUic  properties  and  appearances :  the 
coiitamiqating  matters  are  fometimes  extfemely 
fmall;  but  not  to  be  negleded,  when  ^bey  ex- 
i^ceed  ^v  p^rt  of. the  who|e  mafs,  Bergman^  ibid, 
10.  Native  ^filver  mixed  with  the   alkaline 
.  limc-ftbne  from  Annaberg,    defcribed  by 
•      Mr.  Jufti,     Brunnich\c\ 
:ii.  Sandy  filv;er  ore,  without  any  metallic 
fhining. 

II.  Silver 

\jl\  Wallerius  has  formed  a  particular  clafs  of  fiony  filver 
*  ores,  which  he  diftingiufhes  by  the  epithtt  Lopidea^  and  is  the 
397  fpecies  of  his  Mineralogical  S\Jlem :  under  this  head  he 
defcribes  the  following  varieties  \ 

X.  The  caitartous  fHvcr  ore  {argentum  alkali  mmeralifahim, 
which  feems  rather  an  ambiguous  denomination)  found 
at  Annaberg  in  Auftria. 

2.  The  fpatbo/i^  ov  fparry  filvcr  ore,  which  is  either  white, 
^           variegated^  or  yellowiflj^  found  at  Schemiiz  in  Hungary. 

3.  The  quartzous  white  ore,  in  a  powdery  form,  mixed  with 
ferrugineous  Scoria,  found  in  Patofi. 

4  and  5.  The  dark^  and  the  va*  legated  quartzous  (ilver  ores, 
^According  to  this  Author's  dcfcription,  all  thcfe  ores  con- 
tain native  Jtlver^  without  any  material  difference,  befidet  the 
accidental  colour,  or  the  mixture  of  other  earths. 

It  \vas  alfo  for  the  fake  of  increafing,  as  it  feems,  the  num« 
bcr  of  thefe  irfelcfsfubdivifions,  that  this  celebrated  Mineralo« 
gift  formed  his  Spccits  398,  containing  the  dark-ironm^  uid 
the  y^flcwiandy  filvcr  ores ;  his  Species  399  of  the  /ciiact9tis 
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I2»  Silver  ore  in  a  red-brown  fhiftus,  defcribed 
by  Lehman:  it  k  compofed  of  argillaceous 
eaith,  micaceous  hematites,  fulpnur,  cal« 
cerous  fpar,  fluor  mineralis,  lead  and  filver. 
It  contains  a^ut  7  or  8  ounces  of  filver  pa 
the  hundred  weight. 

13.  Soft  filver  ore.  It  is  found  among  the 
marles  and  argillaceous  earths,  and  is  of 
various  colours,  either  fingly  or  mixed. 
It  is  fomewhat  fimillar  to  the  goafe  dung 
Jiher  ore\  and  is  found  at  Marienberg, 
Schemnitz,  Huelgoet,  in  Brittany,  &c. 
Mongez. 


SECT.    268.     (169.) 

B.  Kffolved  and  mineralifed,  Argentum 

miner alijatum. 

1%  With  fulphur  alone,  Argentum  fulphure  mi^ 
neralifatum.  Glafs,  or  vitreous  filver  ore, 
ACnera   argenti    vitrea. 


native  filver  ore;  his  Species  401,  coDtatning  the  following 
Ibfl  filver  ores;  viz.  1.  The  ochreout  (or  margaceous)^  varie- 
gated with  red^  green^  and  yellow  fpots,  which  is  properly 
the  ore  that  will  be  defcribed  in  Sedioo  281 :  2.  The  yellow : 
5.  The  clayi/b^  unctuous  to  the  touch :  4  and  $.  The  folid 
and  the  porous  roargaceous  white  ore:  6,  The. at gillaceous ; 
and,  finally,  the  copper ijb  ore,  of  a  green^  or  blue  colour ;  and 
hit  lad  article  of  Minera  argenti  figurata^  found  ill  ibme 
dates,  which  he  had  already  delcribed  among  the  copper  ores^ 
The  Editor. 

N  n  a  This 
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This  is  du Aiie  aiid  of  the  fame  colour  as 
lead;  but,  however^  becomes  black  very 
quickly  iu  the  air  \a\.    It  has,   therefore, 

\ja\  This  kind  of  ore  is  found  either  in  Urge  lumps,  or  in- 
hering in  quartz^  SfPf"^^  i^ifh  pf^i^^^t  &c. 

It  is  of  a  lamellar^  granular^  or  capillary  form,  or  crjftaU 

Though  generally  of  a  Uai  eohur^  ibnetimes  it  b  ^r^  or 
blacky  even  when  firfl  broken. 

It*s  lamina  ^re  not  only  du£lile,  but  even  flexible,  and  mal« 
leable  to  a  certain  degree ;  and  fo  ioft,  that  they  may  be  cut 
with  a  knife. 

Its  fjpecilic  gravity  isr:7,2O00to 

loo  parts  of  it  contain  from  72  to  77  of  filver ;  and  is  rarely 
contaminated  with  other  metal,  except  fome  fmall  portion  of 
iron. 

It  is  found  in  Hungary  near  Shemnitz^  and  in  Saxony  near 
Freiberg^  particularly  in  the  famous  mine  of  HimmeUfurft. 
Kirwan. 

This  ore  feems  to  be  nothing  elfe  but  native  filver,  pene- 
trated hy  fulpbur*  for  on  being  expofed  to  a  (low  heat,  this 
laft  flies  oiT,  and  the  native  Silver  remains  in  filaments.  There 
are  nine  varieties  of  this  ore ; 

1.  Like  black-lead^  or  plumbago^  this  is  the  moft  common 
of  all. 

2.  Brcwn,  Bnickman  mentions  one  of  this  appearance, 
which  w;)s  green  in  the  indde. 

.  ^«  fellow.  This  colour  is  owing  to  fome  arfenic  contained 
in  it,  which  forms  an  orpiment  with  the  fulphur. 

4.  Grtcnijh, 

$.  Bluetjh,  This  is  friable,  like  fcoria  of  metals,  and  is 
called  at  Fryberg  Schlarckenerz^  ore  of  Scoria, 

6.  in  form  of  vegetations. 

7.  Lamella  ted. 

8.  Cryjiadized  into  odtaedral,  or  hexaedral  prifms,  and  into 
decaedriil  pyramids. 

9.  6uperjicial ',  viz.  covering  the  Hones,  or  mafles  of  other 
ores.     Mongez. 

But  Walicrius,  by  fubdividing  feme  of  thefe  varieties,  has 
add^  two  more  to  this  number.    Thg  Editor. 

underarvedi^ 
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undcfervedly  got  the    name  of  Glafs^ore  ; 

for  that  name  rather  belongs  to  the  mtnera 

argenti  cornea^  or  bom-Jiher  ore^  if  indeed 

any  filver-ore  can  be  coniidered  as  glajfy. 
It  is  found  in  the  fame  manner  as  native 

gold^  via, 
I.  In  cnifts,  plates,  oif  leaves. 
1.  In  the  form  of 

s.  Snaegs,  and  of 
k.  Criftalline  figures. 

It  is  generally  either  of  a  lamellar  or  a 
|;rained  texture,  and  is  found  in  Kpngfbeig  and 
in  the  Saxon  mines,  [ii]. 

The  glafs-fiher  ore  is  the  richeft  of  all  fil- 
ver-ores;  (ince  the  fulphur,  which  is  united 
with  the  iilver  in  this  ore,  makes  out  but  a 
"itty  fmall  quantity  of  its  weight  \c\. 


\t\  The  Hungarian  flafs  fihiT'Ons  are  pow  fcarce ;  ibme 
are  now  and  then  fotmd  in  the  wind-fiiafts,  which  are  very 
frequently  covered  with  a  thta  membrane,  or  rather  crud,  of 
the  coloitf  of  pyrites.    Brufi.         ^ 

[r]  It  contains  about  180  marks  of  filver  in  the  hundred 
weight.  The  medium  between  the  gtafs-^re  and  the  red 
pUar-ore^  rs  called  Ro/cb*Gtw€tchs  in  Hungarf,  and  brittle 
glafi'9re  in  Saxony*  It  is  of  a  bbck  colour^  and,  when 
poondedy  gires  a  b],ack  powder.  In  the  mines  of  Himptrls* 
fif^Jf^  near  Freiberg,  it  is  faid  to  have  heM  140  marks,  but 
thefe  piecea  are  very  fcarce  at  prefent*  It  fonKtimes  ihoots 
into  dendritical  figui-es,  between  the  cubic  lead^ore,  at  a 
onoc  called  The  0/d  Green  Branch  near  Freiberg^    Brurmicb. 


N  n  3  SECT. 
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SECT.     169,    (Additional.) 

Arfenico-martial  (ilver  ore,  IV^l/I&tz 

in  Germ*  ' 

This  ore  contzins Ji/ver  and  iron  mineralized 
by  arfenic :  this  laft  is  in  a  larger  proportion 
than  the  iron. '  This  is  the  Pyrites  argenteus  oi 
Henckel. 

1.  It  is  a  hard  fubftance,  of  a  white  ihining 
appearance^  and  of  a  compact,  lamellar,  or 
fibrous  texture. 

The  brighteft  has  lefs  filver,  this  only  gives 
6  or  8  ounces  per  quintal :  land  the  richeft  givea 
about  ten  per  centuip.    It  contains  no  fulphur. 

It  is  found  in  Saxony^  the  Hartz^  at  Gua^ 
danal'Canal^  &p.  Kirwan^  Spec.  7, 

2.  Of  a  yellowifti-white  colour,  and  of  a 
flriated  ftru6lure,  refembling  bijmuth^  but 
much  harder.  - 

It  melts  very  eafily  ;  and,  if  kept  in  fufion, 
it  lofes  it*s  arfenic,  and  the  filver  remains  al- 
moft  intirely  pure,  as  it  contains  but  very  littlei 
iron. 

It  produces  about  60  per  cent,  of  filver. 

It  is  found   near  GuadanaU  canal  in  SpatHf^ 
Kirwan^  Spec.  3. 
2-  Near  the  fame  place  is  found  alfp  another 

ore  of  the  fame  kind  ;  but  the  quantity  of 

the  arfenic  in   it  U  fo  great,  that  it  would 

fcarcely 
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icarcdy  dcfenre  to  be  called  a  ^er  are^  If 

the  drienic  wire  not  eafily  diflipated. 

It  is  very  foft,  afid  eafily  cut;  ai>d,  when  cut, 
has  a  brilliant  metalliib  appearance.  It  confifb 
of  conchoidal  laininse. 

The  quintal  contains  only  from  4  to  6  ounces  ' 
offilver;  but 

It  is  eafily  reduced  by  evaporating  the  arfenic  i 
by  fire,  which  then  leaves  the  Jilver  (lightly 
contaminated  with  iron*    Kirwan,  fpec.  4. 


SECT-     270.    (170.) 

Red  or  Ruby  Jilver  ore.    Rothgulden  in  Germ. 

z.  With  fulphur  and  arfcnic,   Argentum  ful^ 
pbure  et  arfenico  miner alifatum.     Minera  ar*^ . 
genti  rubra^  The  red  or  ruby-like  filver  ore. 
The  Rotbgulden  of  the  Germans  [a\. 

The 


fa]  This  is  a  heavy,  ihimng  fubflance,  either  tranfparent  o^ 
opake ;  moiUy  of  a  crimfon  or  nddijh  colour,  though  fome* 
timet  it  i»  grey  or  blackiftt. 

It  ii  found  either  in  (hapelcfs  maifes ;  or  crydallized,  in  py- 
nmidt  or  polygons ;  or  dendritical,  or  plated,  or  with  radiated 
iocmftatioBs. 

Its  matrixes  are  either  the  quartz,  flint,  fpar,  pyrites, 
fptrry  iron*ore,  lead-ore,  cobalt- ore,  jafper,  baro-^lenite, 
gneiis,  &c. 

When  radiated,  or  ilriated,  it  is  called  Rothgulden  blutb. 

It  not  only  cracks  in  the  fire,  but  detonates  with  nitre. 

Its  fpccific  gravity  is  from  5,400  to  5,684. 

N  n  4  According 
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The  colour  of  this  ore  varies  as  the  proper* 
tion  of  each  of  thefe  ingredients  varies  in  the 
mixture ;  viz.  from  dark  grey  to  deep  red ; 
but  when  it  is  rubbed  or  pounded,  it  always 
gives  a  red  colour.  When  put  in  the  fire,  it 
crackles  and  breaks ;  and  when  the  crackling 
ceafes,  it  melts  ealily,  the  arfenic  at  the  fame 
time  exhaling  in  fmoke.  [^], 

a.  Grev  arlenical  filver  ore ;  which  is  eitHert 
I  •  Plated,  crufted,  or  leaved,   and, 
t.  Solid. 

i.  The  red  arfenical  fi|ver  ore,^ 

1.  Plated,  cruded,  or  leaved* 

2.  Solid  or  fcaly,  and 

3.  Ciyftallifed  [c]. 

In 


According  to  Bergman,  it  contains  in  the  hundred^  60|  and 
fometinnes  70  of  filver,  27.  of  arfenic,  and  x]  of  fujphur. 

Tbe  darkefl:  coloured  ores  of  this  kind  are  the  richeft ;  and 
thefe  often  contaui  fome  little  iron.  The  yellowed  are  the 
pooreft. 

But  the  mod  yellow  do  not  belong  to  this  fpecies,  being, 
in  fa£l,  an  orplgnunt^  containing  6  or  7  per  cent,  of  filver. 
Kir  wan  f  Sp.  $. 

This  laft  kind  is  called  Rofi-chtr  by  the  Spapiardi.  It 
comes  chiefly  from  P^oft  in  America.     Atenge^. 

[h]  Red  gUder-ore,  if  very  well  pounded,  or  groqnd,  turns 
of  a  dark  colour :  cinnabar,'  under  the  fame  circumftances,  be- 
comes of  a  bright  red:  and  orpiment  grows  yiUow,  But  their 
cryflalline  appearance  can  eafily  be  miftaken.     ^.  R,  Fojier, 

[r]  Wallprius  mentions  the  fix  following  varieties  of  this 
notable  ore,  in  bis  Specjes  3BS;  i;/z.  1.  The  nd  opakc^  like 
cinnabar  from  Andreasberg  in  theHarcz,  and  from  Sal  berg  in 
Wedmahnia:  2.  The  bluei/b  from  Freiberg  aqd  Anqaberg:  5, 
The  ^r^  from  Freiberg  and  Andreasberg:  4.  The  r<rf  iranf^ 

parent 
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In  this  laft  form  it  ihews  the  itioft  beautiful 
red  colour,  and  is  often  femi-tranfparent.  It 
contdns  about  (ixty  per  cent  of  filver ;  and  is 
found  in  the  greatefl  quantity  at  Andreafberg 
in  the  Hartz[/], 


SECT.    271.    (part  of  Sea.  i;!,) 

Mineralized  by  fulphur,  little  arfenic,  and  iron. 
Schwartz  erfz^  Schwartz  gulden^  Silber  muhn. 
in  Germ. 

It  is  a  friable*  withered,  decayed  ore. 

a.  Of  a  black  or  footy  colour,  and  is  therefore 
called  by  the  Germans  Silberfcbwart%^  or  Ruf* 
figtes-ertz  \a\ 

SECT. 


parent  amorphous^  of  the  garnet  colour,  from  Pot9fi  and 
loacbimilal:  5.  The  red  tranfparenty  cryftallized  into  prifma- 
tic  decmedrcf ,  or  dodecaedrei*  from  Hungary^  Alfaci^  .and  the 
Duchy  of  Diuxponts :  6.  The  §nly  fupt-jiciaUy  nd  ore,  from 
Sal  berg,  and  Eifrcnfrledinch/dorf.    The  Editor. 

[^]  The  places  where  this  ore  appears  vexy  frequently,  are 
Crimnitx  in  Hungary^  Joachlmjihal  in  Bohemia^  and  the 
Jndreas  mountain  on  the  Hartz;  and  each  of  thefe  can  be 
diilioguiflicd  by  the  different  cryflalltzations.  A  peculiar 
variety  has  been  found  near  Lbrenfritdnf.orf^  in  a  filver-vein, 
where  it  croffes  the  tin-veins  at  Sauberg.  Some  of  them  lofe 
their  tranfparency,  efpccially  in  damp  places.     Brunnich* 

\a\  This  ore  was  fuppofed,  by  the  noble  Author,  to  con* 

tain  a  good  portion  of  copper,  to  which  the  black  or  brown 

colour  was  attributed.     But  later  analylis  of  this  fubftanc% 

have  (hewn  that  there  is  do  copper  at  aH,  as  Mr.  Kirwan  af* 

4  feru 
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SECT-    173.     (171,) 


iS/Vwr  mineralized  by  arfenic  and  fqlphur,  wiih 

copper  ^;7^iron« 

5.  With  fulphurated  arfenic  and  copper,   ^r- 
gentum  arfenico  &  cupro  fulphurato  miner alifatum. 


>«««i 


fcrts  in  his  Species  6,  of  which  the  following  ia  the  extra^. 
This  ore  is* cither,  |.  of  a  f^fid  or  hittle  confiftcncc  (which 
dU^inguiflies  it  from  the  vifrecntS'$ri)  and  of  a  gUiJfy  appearand 
in  its  fra^ure. 

Or  a,  of  a  loojir  texture,  ^nd/i^/j?,  or  deep  black  colour. 

It  is  jike  mofs,  or  thin  leayes^  lying  on  the  furface  of  other 
fiWer  ores,  or  of  thofe  of  lead  and  coboit^  or  in  clays^  ponderous 
Jfar^  gfitifs^  &c. 

This  laft  contains  about  25  per  cent,  of  filver. 

And  the  former  contains  at  moft  60  per  cent,  of  filver. 

They  ar^  found  in  iJ^ll/^A/»^,  Hungary,  and  Ssixony. 

'Walleritts,  iu  his  Sp.  590,  mentions  the  following  varietiea 
df  this  ©re ;  v/a.    i .  The  Jp^ngious  from  Siberia :  and  from 
Ifciberg,  which  laft  prodnces  50  per  cent*  of  filver-. 
'  J,  That  in  the  poxvdry  form,  \^  very  rich  in  filver. 

} .  The.  lameUated^  of  a  black  colour,  at  Johan  Georgenftadt^ 
Freibci:g. 

4«  That  in  a  bran,bed  and  dentritical  form,  found  in  Lor- 
raine; »nd 

5.  The  Jupe^ficlal^  of  a  black  colour,  found  at  Freiberg. 
7he  Editor^ 

In  Hungary  this  has  the  naihe  cAJiher  mulm  \  it  has  been 
f6und  at  Wendilh  Leuten,  near  Shemhitz,  in  Hungaiy,  and 
contains  8  lb.  |  per  cent,  of  a  filver  containing  fome  gold. 
K'umicb^ 

Minera 
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Minera  argenti  alba,  the  IFeiJfgulden  of  the 
Germans  [tf]. 

This,  in  its  folid  form,  is  of  a  light  grey 
colour,  and  of  a  duU  and  fteel*gfained  tex- 
ture.  The  more  copper  it  contains,  the  dar* 
ker  is  the  colour.  It  often  holds  feven  pounds 
of  filver  per  cent  \b']. 

N.  B.  The  Schwartz  filver-ore  of  the  loft 
Sedtion  was  injerted  by  the  Noble  Author 
In  this  place.     The  Editor. 

Its  texture  is  folid,  of  a  light  grey  colour^ 
and  is  that  fort  properly  called  fVeiUgulden. 

It  is  found  at  St.  Mary  anK>ng  the  mines  ia 
Alfatia,  in  the  Saxon  mines,  and  at  St.  Andrea!^ 
berg  in  the  Hartz  \c\ 

[a\  Mr.  Kirwan  fays  (Sp.  8.),  that  the  lydjfgulden  grtx^  or 
IfeiffpiUUn  ore,  is  a  heavy,  foft,  opake  fubflaocey  fin« 
grained,  or  fcaly,  bright  and  (hining  in  its  iradures,  of  a 
v/biti/h^  fiiily^  or  lead-colour  ;  fometimes  cryflafllizcd  in  a  py* 
nmi^cal  or  cylindrieal  forms ;  but  often  tn  amorphous  grains, 
or  refbmbling  mofs,  or  in  the  form  of  thin  kmmae  incruftatrnj^ 
other  bodies,  found  in  quartz,  fpar,  flellfttin,  pyrites,  blen4^ 
lead-ore,  cobalt-ore,  fparry  iron-ore,  fluors,  &c. 

It  is  Tery  fufible. 

Its  fpecific  gravity  is  from  J  to  5,300, 

Its  proportion  of  filver  from  10  tcf  30  per  cent. 

It  is  found,  though  not  commonly,  in  Saxony^  Hunj^arj^  (bJb 
Hartz^  and  St.  Marti  aux  Mines. 

[^]  This  produd  of  the  Weiffgulden,  being  fo  confiderably 
lefs  than  what  Mr.  Kirwan  mentions  in  the  lafl  note,  ju((iflelr 
the  errata,  pointed  out  in  Dr.  Lewis's  copy,  ic  which  10 
marksy  of  8  ounces  each,  are  put  irrftead  of  the  feven  pounds 
of  filver  per  cent,  at  mentioned  in  the  tcfxt.     Tht  Editor^ 

[c]  1  have  found  cryftallized  white  gilder-ore  at  Chufthal 
in  xhtHartXy  and  in  Tranjylvania\  the  laft  holds  above  thirteen 
marks  of  filver,  containing  fome  gold.    Brunnub. 

SECT. 
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SECT.    273.    (172). 

4.  With  fulphurated  arfenic  and  iron,  jlrgen^ 
turn  ferro  et  arfenico  fulphurato  miner alifatum. 
The  Weifert%^  or  wbite-Jilver  ore  of  the 
Germans. 

This  is  an  arfenical  pyrites,  which  contains 
filver;  it  occurs  in  the  Saxon-mines,  and  {o 
€xa£Uy  refcmbles  the  common  arlenical-pyrites, 
as  not  to  be  diftin^iflied  from  it  by  fight 
alone ;  or  without  other  means. 

The  filver  it  contains,  may  perhaps  confift 
of  very  fubtile  capillary  filver  \a\  niixed  in  it. 

[a]  Though  our  Author  fufpe£ks  that  the  filver  in  thit  ore 
may  arife  from  fubtile  capillary  filver  mixed  in  it,  yet  it  hat 
not  all  the  appearance  of  it.  It  is  very  fcarce,  and  found 
with  mlfpickel  and  plumofc  JUver^ore^  at  Braunjdorf  uc^lx  Fni^ 

herg. 

There  is  likewife  a  brown  mulm^  refen^bling  rags,  between 
and  upon  the  cubic  lead«ore,  found  at  the  Dorothea-mini^  in 
Claufthal:  this  contained  a  great  quantity  of  filver,  but  has 
not  yet  been  tried  for  any  thing  elie.     Brunnich. 

This  ore  has  a  folid  and  hard  confidence,  is  granulated, 
and  its  colour  is  whitifh  and  fiiining ;  it  (Irikes  fire  with  the 
fteel,  and  difclofes  then  that  the  arfenic  enters  into  its  mafs, 
by  a  kind  of  garlic  fmell ;  fometimes  it  contains  native  Jtlvtr^ 
and  this  fometimes  h  mineraizeef. 

It  is  found  not  only  in  Claufihal,  but  at  Andreasberg, 
Braunfdorf,  and  Allemont,  in  Dauphiue.     Af&ngtZm 

N*  B*  This  ore  is  very  different  from  that  of  Se£t.  269.  in 
which,  according  to  Monnet,  quoted  by  Kirwan,  no  fulphi\r 
is  contsdned.     7bi  EJiter. 

However, 
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However,  I  have  not  had .  an  opportunity  to 
examine  this  circumftance. 


SECT.    274.    (173.) 

5*  With  fulphurated  antimony,  Argentum  an^ 
timonio  fulphurato  mineralifatum. 

i.  Of  a  dark-grey,   and  fbmewhat  brownifii 
colour. 

The  Lebercrlz  of  the  Germans;  from  BraunJ^ 
dorf'm  Saxony. 
If.  Of  a  blackifli  blue  colour. 
I .  Jn  form  of  capillary  criftals,  Minera  argenti 

antimonialis  capillaris.  The  Federertz  of  the 
Gttm^ns J  or  plumo/e  Jilver  ore  [6]. 

It  is  found  m  Saxony,  and  contains  only  two 
or  £3ur  ounces  of  filver  per  cent. 

SECT. 

[a]  There  is  a  brown^filvir^oTc^  called  Leber  ertz  alfo,  by 
thcGcnmans,  which  contains  arfenic^  and  ngulus  of  antimonjm 

The  colour  of  this  ore  is  of  a  reddifh  brOwn,  focnetimes 
dark  grey.  It  if  found  alfo  cr)-ilailized  into  pyramids:  but 
for  the  moft  part  it  is  amorphous. 

When  fcraped  it  appears  red. 

It  contains  from  i  to  5  per  cent,  of  filler. 

The  greated  part  of  this  ore  is  copper,  and  the  next  hi 
proportion  is  arfenic.    Kirwan^  Sp.  zo. 

The  copper  in  this  ore  amounts  to  24.  in  the  hundred.  It 
is  found  at  Dal.  Berg,  Seiag.  170.  in  Tranfylvania,  and 
lately  at  Altheire  in  Grenada  of  Spain.  This  was  of  a  hard 
lolid  coniilience,  and  of  a  greyifh  blue.     Mongez. 

[b'\  Sometimes  it  contains  a  mark,  1.  e.  half  a  pound  of 
fiWer  per  centum.  It  is  likewiie  found  fometimei  to  contaia 
a  f ery  trifle  of  filver  only,     BrunnUh* 

There 
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SEC  T.    275.    (Additional.) 

»  •  ■  ■  ■    • 

Silvir,  nvitb  iron,  arfenic^  4tnd  cobalt ^  miner a^ 

Itfed  byjulpbur. 

This  ore  looks  like  the  Wetjfgulden^  (Se6b 

272),  excepting  that  the  cobalt,  by  its  decom- 

-  potition,  ^4ves  it  a  rofy  appearance.    There  are 

two  varieties  of  this  ore;  one  of  a  dull,    tar* 

niflied  furface,  and  of  a  ferrugineous  lodk« 

The  other  variety  has  a  (hining  appearance, 
iike  the  frafture  of  the  filver-grey  ore  of  the 
preceedin'g  Sedt.  2*74. 

This  ore  produces  fome  tinies  10  per  cent,  of 

lilver.    It  is  to  this  fpecies  of  ores,  that  the 

filler  ^gooje-dung  ore  belongs.  Berg,  and  Mongex. 

It  is  diftinguiihcd  by  the  rofe-coloured  par* 
tides  of  cobalt,  difperfed  through  a  dark  brown^ 
ildckljhj  or  j^rey^  and  fometimes  foinmg  folid 
xpafs. 

It  is  found  in  Saxony^  and  at  Allemont  in 
T>auphjnL 


*  ■  * 


There  is  another  ore  called  Lebererfz^  in  Germany,  which 
rcontaips  iary/»/<^  be  fides  th;:  fuiphur\  and  the  antimony  is  in 
»  rcgjjlinc  ^tc.  This  ore,  in  point  of  colour,  varies  from  a 
^i  white  to gr^fi  /^a  k  h'ue^  b- own^  or  black. 

It  is  found  in  a  capillary  form,  or  like  wool,  fometimes 
Jaofe^  jit  another  time  attached.  Its  filaments  arc  rigid  and 
inflej^ible.  The  whiter  it  is,  the  richer;  but  it  fcldom  con- 
tains Qfie  fer  ctnU  ot  filver«     Kirwan^  Sp,  ii» 

It 


«r* 


■ 

It  contains  about  40  or  50  per  cent,  of  filver, 
and  very  little  cobalt.  The  arfenic  isiu  an 
icid  ftate,  and  united  to  the  cobalt.  .  Air- 
wanf  Sp.  11. 

SECT.     276*     (174.) 

6.  With  .ftdphurated  copper   and   antimony^ 
Argentum  cupro  &  antimonio  fulphurato  mi- 
neralifatum.    The  Dial  Fabl^ertz  {a^. 
This  reiembles,   boffti  io  colour  and  tex-^ 

ture,  the  dark-coloured  Weijfgulden^  or  Falert%. 

Whea  rubbed,  it  givps  a  ced  powder. 

a.  Solid' 

b.  Criftallifed,  is  found  in  the  pari(h  pf 
Aminsiog^  in  the  province  of  Dal;  anjd 
at  that  place  has  beeii  for  feveral  years 
melted   by   a    method  invented  for    the 

» .      *      ■» -  ■■ 

[a]  There  ii  another  like  the  abovc>  under  the  ihme  itame, 
which  contains  arfenic,  befidcs  the  orhcr  component  pads. 

This  is  a  hard  grey,  or  dark  grey  ore,  more  or  Icfj  briU 
Hant;  fometimes  cryAallized,  but  moIUy  amorphous.  In  fa<St 
k  \m  the gri^'Cofp€r  org  (of  which  in  its  place)  impregnated 
with  diver,  which  it  contains  from  i  to  12  per  cent,  an<i  from 
1 2  to  24  of  copper,  the  remainder  being  fulphijr  and  arfenic, 
with  a  little  iron.  The  richer  it  i«  in  copper,  the  poorer  it  is 
in  fiWer,  and  reciprocally. 

Mr.  Monnet  remarks,  that  wherever  copper  is  united  to 
arfenic,  filver  is  alio  foun<i. 

This  is  the  coromoneft  of  all  the  filver  ores.    KirWar:, 

Another  variety  of  this  ore  has  been  found  at  Sch:nh%y 
which  contains  fomc  gold,  befidcs  the  filver.  The  grcy-filvcr 
ore  is  fometimes  black,  and  is  called  Schutariz  guldenerlx^  by 
the  Germans,  and  Negrillo  by  the  Spaniards.     Afongez. 

different 
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different  mixture  of  the  ores  ;  which  pro- 
cefs  muft  be  very  troublefome  to  thofc 
who  are  not  pcrfcdUy  well  verfed  in  me- 
tallurgy. 

It  contains  thirteen  ounces  of  lilver,    and 
twenty-four  per  cent,  of  copper. 

SECT.     277.     (175.) 

7.  With  fulphurated  zink,  Argentum  zinco  ful^ 
pburato  mineralifatum.  The  Pecbblende  of  the 
Germans. 

This  is  a  zink-ore,  mock-lead,  or  blende, 
which  contains  (ilver,  and  is  found  among  rich 
iilver  and  gold  ores  ;  for  itiftance,  in  the  Hun- 
garian and  Saxon  mines. 
a.  Of  a  metallic  changeable  colour. 

1.  Solid,  and  with  fine  fcales. 

2.  In  form  of  balls.  The  Kuge/erfz^  or  Ball-ore. 
It  is  found  at  Shemnitz^  and  contains  alfo  gold. 
Its  yield  of  filver  is  twenty-four  ounces  per 
cent,  and  thirty  per  cent,  of  zink  [a\. 

b.  Black  mock-lead^  or  blende^  found  in  Saxony. 
This  is  alfo  found, 

1.  Solid,  and  in  fine  fcales ; 

2.  And  in  form  of  balls. 


[flj  At  prefcnt  they  know  nothing  of  the  globular  hlend^ 
and  globular 'dre  there.  In  Bohciiua,  near  JoachjmJihaU  thcrt 
is  a  black'blendy  which  is  very  heavy^  and  whofc  iurface  if 
elevated,  like  fomc  kinds  <>f  hnmatitei^  but  they  have  not  bcca 
aj^c  to  get  any  filvci  out  or  it,     Btunn.ch. 

SECT. 
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SECT.    278.    (176.) 

8.  With  fulphu rated  lead.  Potters  ore.  G^^- 
lena.  Bleyglanz,  G^r/w.  (See  Sedt,  i%%.  of 
the  Author.)  [a\. 

9.  With  fulphurated  lead  and  antimony, 
called  Striperz.  fSee  SeSi.  190.  of  the  Au* 
tborj. 

10.  With  fulphurated  iron,  argentum  ferro 
fulpburato    miner  alt fatum.      Siiberbaltiger'^ 
kies^  raarcafite  holding  filver  [bX 

At  Kongsberg^  hi  Norway,  it  is  faid,  a  liver'- 
coloured  marcafite  is  often  found,  particularly  at 
a  mine  called  Fraulein  Chijliana^  &c.  This  mar- 
cafite contains  of  filver,  from  three  to  three 
ounces  and  a  half  per  cent.  [c]. 

[d]  This  ore  is  called  alfo  Pyritous  Silver,  It  is  of  a 
l>rowD  colour.  It  produces  a  very  fmall  portion  of  filver: 
tnd  it  is  found  at  Kungsberg  in  Norway.    AJengez^  §  164.  A. 

[b]  This  ore  produces  half  an  ounce  of  filver  per  cent. 
There  are  great  varieties  of  this  ore,  and  many  produce  a 
condderably  larger  quantity  of  filver.  Berg*  and  Monge%» 
$  i6j. 

[f]  The  Hungarian  gilf^  which  contains  gold  and  filver, 
will  doubtlefs  be  found  to  contain  fome  iron,  though  its  con* 
ftitnent  parts  are  not  yet  fufficiently  examined. 

I X.  With  fulphurated  and  arfenical  cobalt.  Jrgentum  cobalt 9 
Jiitpkuraio  V  arfenicato  mineralifatum.  Is  found  at  Morgen^ 
ftern  near  Freyberg  and  jinnaberg.  Sometimes  there  are 
eUneirites  in  the  ftone.  Thefe  kinds  generally  wither  in  the 
arr,  and  lofe  the  filver  they  contain.  In  water  they  keep  very 
wclU    Brunnich. 

m 

O  o  SECT. 
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SEC  T.   279.    (Additional.) 

'Silver  mineralized  by  Sulphur^  with  Regulus  of 

Jbitimony  and  Barytes. 

The  Butter-fflilk  Ofe. 

This  is  found  in  the  form  of  thin  particleSf 
on  granular  Spar.     Kirwanj  Sp.  13. 

Perhaps  is  the  fame  defcribed  by  Wallerius, 
p.  346.  of  his  fecond  volume,  by  the  worda 
lutofa^  obfcura^  pinguis.  He  fays,  that  thisortf 
is  foft  like  mua^  and  feels  like  buttery  and  fuf- 
pefts  to  be  produced  from  other  (ilver-oresf 
which  are  uaihed  away  by  the  running  waters. 
Bomare  adds,  that  the  miners  look  upon  ^t  as  d 
certain  fign  of  being  arrived  in  the  vicinity  of 
the  rich  ore ;  but  Ibme  others  are  {ingularlj* 
perfuaded,  that  it  is  a  green  or  unripened  (ilver* 
ore,  which  will  foon  become  a  perfedt  ore,  &c^ 
7he  Editor. 

SECT     280.    (Additional.) 

Combujiibk  Silver-ore. 

This  is  a  black  and  brittle  fubftance,  and 
leaves  about  6  per  cent,  of  filver  in  its  aihes. 
It  is  in  fa£t  a  coal,  in  which  filver  is  found. 
Kirtvan^  Sp.  14.  Lehmann  fpeaks  alfo  of  filver 
found  in  coal-matriccs^  Journ.  de  Phyfi.  for 
Miirch  1779,  p.  183. 

SECT. 
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SECT.    281.     (177.) 
TAe  lidrn-Jther^bfe. 

m 

12.  With  the  acid  of  common  fait,  ^rgeh-- 

turn  acido  falls  folutum  et  miner  alif at  urn. 

Minera  argenti  cornea.      Homertz,   or 

Horn^jUver-ore  \a\. 

This  is  the  fcarceft  filver  ore;    it  is  of  a 

white  or  pearl  colour,  changeable^  or  varying 

oil 


[a]  It  is  fomctimes  found  in  fhowy  cubic  cryAals,  of 
which  the  academy  at  Freyberg  have  a  fine  fpeciinen. 
^  '747 J  ^tvt  found  many  pieces  of  it  at  Ober^Schonu^ 
Brunnicb. 

This  fcarce  and  valuable  ore  is  either  of  a  whitf^  gref^ 
f^orfyj  or  yellow,  green .  brown,  purple,  and  black  colour. 
Its  principal  charadtei*  is  its  change  into  a  violaceous  brownifh 
colour,  when  expofed  to  the  Sun's  beams,  as  it  happens  alio 
to  the  artificial  h!jrn»filver. 

It  is  frequently  cryftallized  in  a  cubic  form;  fometirnei  it 
tciinnbles  an  earth,  eafily  fu(ib!e  without  Irnoke :  the  black 
ibrt  is  friable,  and  eifily  pulverifed  ;  but  the  other  fort  is  in 
iome  degree  malleable,  ibly  be  cut  with  a  kuife,  and  takes  a 
fort  of  polifh  wheti  rubbed. 

The  vitreous^ore^  which  is  fomctimes  mixed  with  the 
i'aci'b6rn-Jtiz}fr^  is  foluble  in  nitrous  acid  :  and  may,  by  that 
tne:ios,  be  feparated,  the  faline  only  being  infoluble  in  that 
•(fid. 

When  the  born-filVer  is  ptire  from  iron,^  it  contains  70  p^r 
tnu  of  filver  at  leafl ;  but  thefe  ores  modly  contain  fome 
ponion  of  iron,  of  which  fome  is  even  united^  the  marioyC 
acid,  according  to  Monhet* 

This  ore  is  found  in  Bohemia^  St.  Marie  aux  Afifus, 
Siberia^  Memont  \ii  Dauphins^  Johan  Gnrgenjiadt  in  Saxkhy^ 
Gmtdal'Cgnal  in  Sfain^.WBkd  in  Peru. 

O  o  a  It. 
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on  the  furface,  femi-tranfparent,  and  fomewhat 
duftile,  both  when  crude,  and  when  melted*. 
It  cannot  be  decompofed  without  fbme  admix- 
ture of  fuch  fubftances,  as  attra<St  the  acid  of 
the  fea-falt.  It  is  found  in  very  thin  worked  or 
wrought  leaves  or  crufts,  at  Joban  Georgenftadt^ 
in  Saxony. 


SECT.    282.     (Additional.) 

Silver  Gooje-dung  ore. 

This  is  of  a  greenish  colour,  mixed  with 
yellow  and  red.  It  is  faid  to  contain  about 
6  fer  cent,  of  filver.     Some  think  it  a  mixture 


— ^ 


It  was  firft  clTayed  by  Mr.  P.  Wotitfe.    Phil  Tranfua.  for 
1776,  and  afterwards,  though  Icfs  exa»Skly,  by  Mr.  Monact. 

Mr.  Woulfc  was  the  firfl  who  difcoTered  in  this  ore  the  pre- 
fence  of  the  vitriolic  acid. 

Frofeflbr  Bergman,    in  his  Sclagrafhia^   f  i6».  roentioot 
another  kind  of  horn-iilver,  mineralized  by  the  vitriolic  and 
muriatic  acids,  and  fulphur.     He  doubts  whether  this  be  -^ 
^lifTcrent  fpecies  of  ore,  fince  the  fulphur  and  the  fait  fcarcely 
admit  of  any  other  than  a  mechanical  imion.     But  fince  iron 
is  often  found,  though  in  a  fmall  quantity,  ra  thefe  ores,  it* 
inay  form  a  marcafitical  mixture  therewith.     Mr.  Monger 
afferts,  that  iron  is  certainly  contained  in  the  horn-Jilver  ore 
that  is  found  in  Saxony,  which  is  the  impurefl  of  the  kiad. 
Sut  Wallerius,  in  his  ufual  way,  contents  himfelf  with  dtdin-^ 
guifhing,  by  the  external  appcarauces  of  colour,  the  three 
following  varieties ;    vi%.   the  whitijb  horn-filvcr,  found  id 
Zellerfeldtj  and  in  Guadalcanal^  the  yellowijb-brtwn^  whicU 
Stfembles  colophony,  and  the  purple-green  found  at  GcGrienfiadt 
in  Saxony.    Th$  Editor  f torn  Kirwan,  Bergman,  Mongez,  &c. 

.of 
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of  red  filver  ore,  and  calx  of  NickeL    Kirwan^ 
Sp.  16.  • 

Every  one  may  eafily  obferve,  that  Wallerius, 
Bomare,  Rome  de  Tlfle,  and  other  mineralogifts, 
have  given  various  names  to  fome^/wr  ores^ 
whofe  contents  are  not  quite  different  from 
one  anortier ;  fo  that  it  feems  rather  probable 
they  have  been  led  by  a  whim  of  nomenclature 
from  which  no  ufeful  information  can  be  ga- 
thered by  their  perufal.     7b^  F4ditor.  • 


SECT.    283.     (Additional.) 

Foliaceous  Silver  ore.  Silberartiges^  Bergzunder. 
Blatter  ere%.     in  German. 

Its  colour  is  mortdori.  Some  think  it  to  be 
a  native  Jilver  ore ;  others  take  it  to  be  a  mix- 
ture of  galena^  ochre  ^  and  Jilver  ^ 

This  ore  is  found  fometimes  in  the  Moun- 
tam-cork  (Seft.  69),  and  is  fo  light,  that 
it  naay  fwim  on  water.  It  contains  but  one 
%unce  of  filver  fer  t^uintaU    Kirwan^  Sp.  i  y. 


SECT.    284.     (178.) 

Ohfervatiom  on  the  Silver •  or es^ 

Silver  may,  perhaps,  be  found  mineralifed 
in  the  like  manner  with  other  metals  tfian 
thc(e  b^re  ^numerated,   fuch  as  with   cobalt 

P  0.  3  ftnd 
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and  bifmiith^  but  having  no  certain  knowr 
ledge  of  fuch  mineralizations,  I  omit  theo} 
here[tfl.  It  would  be  worth  examination,  if 
In  thoife  mine  countries  where  gqld  and  (ilvcr 
are  found  in  quantity,  other  ores  do  not  conr 
tain  a  little  of  thole  metals,  more  efpecially 
.when  the  particles  of  iilver  and  gold  hav^ 
not  been  able  to  extricate  themfelves  from  the 
qther  minerals,  and  lie  fepqrate  from  them  in 
the  fjfui:es^  v^/W,  and  Jhakes  or  wraaks^  that 
is  to  fay,  in  the  hollow  places  in  the  mines.  ^ 
Thofe  filver-ores  which  are  named  fronj 
earth  or  ftones,  wherein  the  filver  is  found ; 
as,  for  inftance,  in  the  Goofe-dung  Jiiver  ore^ 
and  the  Leberertz  ;  ought  no  more  to  be  con- 
fidered  in  a  natural  fyftem  than  other  diftinc* 
tions  which  are  ufed  at  mineral  works,  and  are 
only  names  given  to  the  ores,  according  to  the 
feveral  changes  they  undergo  to  make  them 
fit  for  the  melting  procefs[^]. 


[al  Our  author  4onbt8  whether  filv^r  is  ever  found  mi- 
neraljzed  with  cobalt  and  bifmuib;  but  the  ores  froip  S^chtf" 
bi^g  and  Annaherg^  ar^  convincing  proofs  of  it. 

Silver  has  alfo  been  found  in  an  annalgama  with  qnick« 
filver,  in  the  amines  of  Salberg.  *J.  R,  Foftir.  Sec  Note  4 
to  Se6l  267. 

[^]  Notwitbftanding  this  well-founded  obfervation  of  our 
Noble  Anthf^r,  ipai»*  mincralogifts  have  made  long  cataloguci 
of  ores,  whofe  varieties  only  conJift  in  mere  accidental  circum- 
fiances.  Wallerius,  in  his  Spec.  401.  has  made  numerous  arti* 
cles  of  the  different  colours  und  earths,  with  which  the  filver 
ores  are  found ;  a  fmal)  part  of  wfa\ch  have  been  feea  ia  Notf 
*,  to  Sea.  26;.     TbeEJitor. 


/.. 
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A  mineralifation  of  (ilver  with  alcali  has 
been  recently  mentioued  :  it  is  faid  to  have 
been  found  at  Annaberg  in  Aujiria.  But  this 
difcovery,  which  is  made  by  a  mine-mafter, . 
Mr.  Von  Jufti  [r],  requires  an  explanation,  fince 
the  author,  in  his  delcription,  does  not  obferve 
the neceiTary  diftindtion  between  alcali  and  lime; 
and  quotes  the  horn-jilver  ore^  and  the  luna  cor^ 
nta^  as  proofs  of  his  opinion  ;  by  which,  how- 
ever, his  opinion  feems  rather  weakened  than 
Con6rmedt 
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Platinum  Linrae/. 

Platina.     White  gold.     Platina  del  Pinto,  or 

Juan  bianco  in  Spanilh. 

This  metal  is  a  recent  difcovery  of  our 
times,  and  is  defcribed  with  great  accuracy 
by  SchefFer,  in  the  Afts  of  the  Royal  Aca- 
demy of  Sciences  at  Stockholm,  for  the  year 
^75^;  as  alfo  by  Dr.  Lewis,  in  the  Philofo- 
phical  Tranfaftions  for  the  year  1754,  voU 
j(lviii  \a\.     And  though  thefe  two  gentlemen 

agree 


^^■^■■•■•"•'^■•(^■•i^— ""W 


[r]  The  filver  in  the  alcaline  liioeiAone  of  Mr.  Jufiiy  from 
Jnmaherg^  is  native^  as  appears  when  it  is  polijQIxecl.  ^mff^ 
nicb. 

\a\  Mr.  Macquer  fays,  th*t  in  the  year  1.741^  onr  coun*. 
t.ynaan^  Mr*  Wood,  brought  to.  England  frpm  Jamaica,  fom^ 
^lati^a,  which  wafTatd^  to  come  from  Cajthagifia^  in  the 

0  o  4  Sp^nifli 
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agree  in  the  principal  circumftances  relating 
to  this  metal,  yet  it  is  very  plain  by  their 
defcriptionsi  that  neither  of  them  knew  any 
thuig  of  the  other's  experiments,  By  theio 
defcriptions  we  are  convinced  of  the  refem- 
blance  this  metal  bears  to  gold ;  and  there- 
fore we  muft  allow  it  to  be  called  whife  gold^ 
though,  both  theoretically  and  praftically,  \% 
may  be  diftinguilhed  from  gold  by  the  follow- 
ing qualities. 

I.  It 


Spanifli  Weft  India ;  and  that  he  had  made  fomc  good  eflayi 
of  it.  That  in  the  year  1744,  fomc  vague  accounts  were 
publifhod  of  this  fubftancc  by  Mr.  UUoa,  in  ihe  printed  ac- 
count of  his  voyage' with"  the  French  academicians  to  Peru, 
for  mcafuring  a  drgree  of  the  earth  near  the  Equator;  and 
that  be  (Mr.  Macqucr)  had  worked  with  Mr.  Baumc  on  thU 
new  mctnl,  for  which  purpole  he  quotes  the  Memoirs  of  the 
Academy  of  Sciences  for  the  year  1758. 

Alonzo  Barba,  a  Spanifli  mvtalurgift,  quoted  by  Bomare, 
fpealws  of  a  mi!ier7l»  culled  Chumpi,  Umilar  to  the  Spanifh 
emery,  and  found  amotig  the  red  and  blackilh  gold  and  filver 
mines  at  Pot^Ji  jiT\i\  Choyaca^  in  the  Spanith  Weft  Indies,  which 
was  prciumed  <o  be  the  irwt  rtative  pUttina-ore.  This  emery 
iras  calltd  Goldov  StlVir  Eme*j^  and  is  now  extremely  rare 
in  Europe. 

.  But  ihc  moft  fatisfafloiy  account  we  have  of  the  minet  of 
r\aiina,  is  thai  i^ivcn  in  the  Jcurnai de  hhyfique^  (or  Movem- 
bcr  178;;,  under  liieligiiature  M.L.  It  is  at  Ncvita.andCifara^ 
on  the  North  ot"  the  i^ovincc  of  Choco^  in  the  Spanith  Weft 
Indies,  that  platiua  is  found,  more  or  lefs  mixed  with  parti- 
cles of  gold  ;  wlkn  tliclc  arc  too  T.nall  to  be  piclced  out  by 
h;*.nd,  they  arc  fcpanrcd  by  amalgamation  with  mercury,  as 
commonly  ufcd  in  fmiilar  cal'cs ;  and  from  this  ojicration  pro- 
ceed thofe  little  globules  of  mercur}*,  found  fometimes  with 
ptatina;  but  not  that  they  be  naturally  found  together.  In 
(ad|  there  is  not  in  the  whole  SpanUh  AoMrrica  any  other 

J  ipioei 
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• 

I.  It  is  of  a  white  colour*. 

a.  It  IS  fo  refraftory  in  the  fire,  that  there  is  no 
degree  of  heat  yet  found,  by  which  it  can  be  • 
brought  into  fufion  by  itfelf,  the  burning- 
glafs  excepted  (fee  the  Note  p.  5  7  3  ) .  But,  when 
mixed  with  other  metals,  and  femi- metals,  it 
melts  very  eafily,  and  efpecially  with  arfenic, 
both  in  its  metallic  form,  and  in  form  of  a 
calx  or  glafs. 


mines  of  niercuiyy  but  at  Gttancavcbca^  in  the  Peru,  at  the 
diilance  of  above  nine  hundred  n^iles  from  Choco ;  and  it  is 
further  confirmed,  by  obferving,  that  no  fuch  globules  of 
mercury  can  ever  be  difcovercd  in  thofe  parcels  of  Plating 
brought  to  Europe,  when  fome  particles  of  gold  are  mixed 
with  it ;  this  lad  being  the  true  ftate  of  the  native  Platina, 
fuch  as  it  is  found  in  the  ground.  Thefe  mines  are  of  the 
fecondary  kiad,  being  found  in  flrata  of  loofe  earth,  that 
ha?e  been  waflied  off  from  higher*  grounds.  But  the  primitive 
or  original  mines,  where  platina  hns  been  produced,  have  not 
yet  been  difcovercd  in  any  part  of  the  globe. 

The  quantity  oF  gold  particles,  intermixed  with  pla-« 
tina,  is  Ibmetimes  fo  inconfiderable,  that  it  is  not  worth  the 
cxpences  attending  the  amalgamation  with  mercury.  Very 
often  it  contains,  2,  3,  4,  and  more  ounces  oi platina  in  the 
pound  of  ^tf/^;  and  wh^t  is  remarkable,  both  thefe  metals  are 
coollantly  of  the  fame  form. 

Platina  is  always  found  in  the  form  of  very  fmall  particles, 
from  the  minuteft  fand  iize  to  that  of  a  common  pea ;  al- 
though  this  lad  is  very  feldom  to  be  met  with.  The  above 
M.  L«  &yt,  that  he  had  fome  native  particles,  or  pieces  of 
platina,  which  weighed  from  1 5  to  20  grains  ;  and  adds,  that 
on  crying  ^ome  of  thefe  between  deel-rolers,  in  the  prefence 
of  Meffieurs  Tillct  and  Darcet,  at  Paris,  they  were  perfectly 
laminated,  which  evinces,  that  platina,  in  its  native  form,  it 
malleable.  The  fame  NaturaliU  adds,  that  a  native  piece  of 
piatiiu^  was  found  nearly  of  ^  fquare  figure,  almod  as  big 
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■ 

2*  It  does  not  amalgamate  with  qukkfilver  by 

itielf,  but  only  by  means  of  the  acid  of  com* 

.    mon  fait  after  a  long  trituration.  This  metal 

feems  therefore  really  feparated  from  gold  by 

nmalgamatton,   at  thofe  places  where  it  is 

.    found ;  and,  without  this  quality ^  it  would 

be  very  difficult  to  feparate  it. 

4*  It  is  harder  and  lefs  coherent  than  gokU 

5.  It  is  heavier  than  gold ;  and  therefore  the 

.    heavieft  of  all   bodies   hitherto   difcovered. 

For  though  the  fpecific  gravity  of  platina,  in 

the  hydroftatical  experiments  made  by  Dr. 

Lewis,  is  found  to  be   to  water  only   as 

17,000  or  1600;  yet,  when  melted  with 


ai  a  pigeon's  egg^  which  was  depofited  in  the  Royal  Society, 
at  Bifcaya,  which  rouft  be  the  fame,  known  by  the  name  of 
Bsfcongada^  or  the  Socitty  of  the  Frtend$  of  their  Country* 
But  the  common  ilze  of  the  particles  of  native  platina,  hardly 
exceeds  that  of  a  millet  corn ;  and  alroofl  every  one  is  of  an 
oblong  form,  very  fiat,  round  edged,  with  a  fmooth  furface, 
and  of  a  whiter  colour  than  iron  ;  but  always  intermixed 
with  black  ferrngineous  fand.  Moft  of  its  particles  are  frU 
able,  and  magnetic  :  thofe  which  remain  after  the  feparation, 
operated  by  mfans  of  the  magnetic  bars,  flill  contain  about 
one-third  part  of  iron,  according  to  the  experiments  of  the 
Count  de  Sickingen. 

.  I  had  the  opportunity  of  examining  a  large  parcel  of  pla- 
tina (about  72  pounds  troy  weight)  brought  from  SpaDiik 
America,  among  which  I  found  not  only  a  great  quantity  of 
ferrugineous  fand,  but  many  bits  of  vegetable  ftalkt  and 
feeds,  and  alfo  fome  very  fmall  red  cr}dals,  like  rubies* 
?hefe  lad  I  fent  to  Mr.  Achard,  the  ingenious  and  celebrated 
chemift  of  Berlin,  who  tried  them  as  far  as  their  minuteoefa 
and  fmall  quantity  could  parm^t;  and  copcluded  they  wer# 
real  rubies.      The  Editor. 

Other 
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Other  certain  metals,  its  fpecific  gravity  has, 

by  an  exaft  calculation,  been  found  to  be 

.   confiderably  augmented,  even  fo  much  as  to 

22,000  [ ^]. 
6.  Diflblved  in  aqua  regia^  and    precipitated 

p  p        ■■        ■  ■  ■  ■        ■  ■■ ■   ■       -I    — ^i— i^»»— — Nm 

[If]  According  to  Mr.  dc  Morvcau,  the  fpecific  gravity  of 
platiaa,  reduced  to  a  metallic  mafs,  by  the  procefs  of  M.  de 
rifle,  ^rhich  11  the  fame  of  Couat  de  Milly,  mentioned  in  the 
pcxt  note  [^J,  i«        -        -        •        -        -         10,0353 

That  of  native  platina  in  grains,  according  to  the  Natu- 
jidiil  M«L«  above-mentioned,  is         •         -        -     15,6017 

That  uhich  is  not  attracted  by  the  load-fione,  according 
totbeiame  M.  L.  is         -         -r  -         -         16,2519 

And  that  purified  by  the  muriatic  acid,  according  to  the 
fant  Aathor,  is         •         t-         -         -         -  16,7511 

But  according  to  Morveau,  native  platina  in  grains,  has 
the  fprcific  gravity  of         -  -  -  •  16,6879 

According  to  our  Author  Cron (led t,  it  is     -     -     17,0000 

According  to  Bergman  in  his  Sci agraphia^      -       18,0000 

When  reduced  into  a  metallic  mais,  and  well  hammered, 
according  to  Morveau,  it  is         -  -  -         20,1700 

Finally,  Dr.  Withering  mentions,  that  by  fome  late  experi- 
ments, made  by  Count  de  Sickingen,  and  publiihed  in  Ger« 
ipan,  by  Profcffor  Succow ;  the  fpecific  gravity  of  pure  platina^ 
UttM  to  be         -         -         -         -         -  -         2i,ocoo 

One  of  thofe  fpecimens  I  received  from  the  late  Count  de 
Milly,  which  he  rendered  malleable  by  the  procefs  hereafter 
mentioned,  in  Note  [d\  being  nicely  examined  by  Mr.  ^u 
cholfon,  in  a  very  good  hydrodatical  balance,  flieued  its 
fpecific  gravity  to  be,  in  the  temperature  of  60  degrees  of 
fabrenhe:t*s  thermometer  -  -  -         -         ii>370 

Another  fpecimen  of  the  fame,  which  was  not  magnetic, 
being  examined  alfo  by  Mr.  Nicholibn,  after  it  had  been  melted 
by  Parker's  lens,  and  well  hardened  with  a  hammer  on  the 
anvil,  (hewed  in  the  fame  temperature,         •  -     22,700 

Finally,  Mr.K^irwan,  p.  239,  of  hisMineral.faysit  to  be  23,000 
7be  Editor. 

with 
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With  tin,  or  with  a  folution  of  that  metaU 
it  yields  no  purpura  mineraUs[c\. 

Except 


[c]  This  metal  is  foluble  in  aqua  regia^  as  is  likewife 
^old:  and  in  the  muriatic  acid,  when  dephlogi (Heated, 
which,  in  that  ftate,  dilFolves  every  metal :  and  perhaps  in  jhc 
Titriolic  acid  alfo,  when  diftilled  upon  manganefe;  no  other 
acid  ads  upon  platina,  without  its  having  undergone  a  pre^ri* 
ous  calcination.  But  its  precipitation,  by  volatil  alkali,  does 
not  fulminate  :  neither  does  ic  produce  a  purple  powder  with 
tin,  as  our  Author  has  obferved. 

The  folution  of  Platina  in  aqna  regla^  is  at  firil  yellow^  bat 
when  further  loaded  grows  red,  and  of  a  proportionally 
deeper  colour.  Upon  evaporation,  cryftals  are  formed  of  a 
deep  red  colour,  frequently  opake,  but  fometinies  pelludd, 
very  Dnail  and  irregular,  refembling  angular  grains,  which, 
when  walhed,  require  far  more  boiling  water,  than  gypfum 
does,  for  their  folution. 

A  fmall  quantity  of  vegetable  alkali  precipitates  a  difierem^ 
fort  of  odtoedral  cryflals,  foluble  in  water;  and  a  larger 
quantity  precipitates  a  yellow  fpongy  powder  infoluble  in 
water,  which  is  the  calx  of  platina.  This  may  be  diflblve^ 
more  or  lefs  in  all  the  known  acids. 

The  celebrated  Margi-aaf  denied,  that  the  folution  of  pla-^ 
tina  could  be  precipitated  by  the  mineral  alkali;  and  Dr. 
Lewis  conHrmcd  this  affertion,  upon  his  own  experiments. 
But  Bergman  found  that  by  pouring  a  large  quantity  of  its 
folution,  and  ftill  better  by  employing  the  dry  and  fponta- 
fieouHy  calcined  mineral  alkali,  the  genuine  calx  bf' platina 
was  precipitated. 

f  latina  is  precif>!tnble  from  its  folution  in  aqua  regla^  by 
Jalt  amm^f!  ncy  as  our  late  learned  chemift  Dr.  Lewis  difco* 
yercd ;  this  is  a  property  by  which  this  metal  may  be  eafily 
^illinguiflied  and  leparated  from  all  others. 

Lime  alfo,  whether  aerated  or  cauftic,  precipitates  likewife 
platina  from  its  lolurion,  as  well  as  the  mineral  alkali. 

It  may  be  purified  from  iron  by  rcitfcratcd  coi^on  in  ma- 
rine  acid  ;  folution  in  aqua  regia,  and  precipicatidn  by  the 
purefl  fal  ammoniac  ;  for  platina  \s  not  precipitable  by  the 

f^rujftan 
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Except  thefey  this  metal  has  the  fame  qua- 
lities as  gold;  but  it  cannot,  on  account  of 
its  refraftorinefs  in  the  fire,  be  worked  off  pure 
on  the  cupel,  neither  can  it  be  worked  with, 
antimony  ;  becaufe,  before  it  is  rendered  per- 
fcdUy  pure,  it  cools,  grows  hard,  and  retains 
always   fbme  part  of   the  added  metals  [^]« 

It 


^ 


tru£Un  {OT  phUgifiicatid)  alkali ^  as  all  other  metals  are,  nor 
bj  the  folutioQ  of  the  vitriol  of  iron.  By  thefe  two  prccipitaott 
the  mixture  of  any  iron  ox  gold^  that  may  (lill  remain  in  the  fo- 
Intioa  of  platina  in  aqua  regia^  may  be  firfl  feparated,  before 
its  bring  precipitated  by  the  folution  of  falt-ammoniac,  and 
the  placina  may  then  be  had  perfectly  pure.  Tht  Editor^ 
dfiifiy  from  Bcrgmzn  and  Kir wsitiy  &c. 

[d'\  Piatina,  when  perfectly  pure  in  its  metallic  ftate,  fays 
Dr*  Withering,  is  not  calcined  by  deflagration  with  nitre. 

It  does  not  admit  of  bemg  hardened  or  fofcened^  by  tem- 
j^riag  like  fteel  or  other  metals. 

It  has  been  drawn  into  a  wire  of  t^V?  ^^^  ^>°c  i"  diameter* 
This  wire  admitted  of  being,  flattened,  and  had  more  flrength 
than  a  wire  of  gold  or  Jiher  of  the  fame  lize.     fpithering. 

N*  Bm  I  fufpe£t  this  to  be  the  i^^^s  of  an  inch,  as  no  fuch 
wire  as  here  mentioned  can  be  made.     Editor, 

Jlatina  is  not  fufible  by  the  flrongefl  fire,  but  melts  in  the 
focus  of  a  flrong  burning  lens. 

I  have  feen  at  Paris,  that  the  great  burning  lens,  of  which 
the  late  genereus  Mr.  Trudaine  made  a  prefent  to  the  Royal 
Academy  of  Sciences  of  Paris,  and  whofe  cod  amounted  to 
about  one  thoufand  pounds  fkerling,  only  agglutinated  its 
particles  in  ao  minutes^  But  Mr.  Parker's  burning  lens,  in 
London,  perfe^y  melted  them  in  lefs  than  two  minutes. 
This  laft  burning  lens  is  of  folid  fiiut-'glafsy  about  3  feet  dia- 
jneter  J  but  the  French  was  made  of  two  glafs-curvcd-plates, 
of  4  feet  diameter,  ^d  filled  with  about  40  pints  of  fpirits  of 
wine.  I  am  told  that  this  coilly  inilrument  has  been  lately 
broken  by  fome  accident  or  other,    ne  Editor. 

From 
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It  is  brought  to  us  only  in  its  native  fhte,  in 
fmall,  irregular,  rugged  grains ;  and  it  is  y6C 

uncertain 


From  confid^ring  the  very  interefting  ^xperimenrt  of  tke 
Count  de  Sickingen,  I  apprehend  the  toliowing  method,  to 
obtain  pure  and  malleable  platlna,  will  be  found  a  good  ortb* 

DiiTolve  the  grains  of  native  pLacina,  that  are  ieaft  mag<« 
netic,  in  aqua  regia  :  precipitate  the  iron  by  meant  gt 
.  phlogifticated  fixed  alkali :  th^a  precipitate  whatever  el  fir 
will  fall,  by  caul^ic  vegetable  alkali :  faturare  the  liquor 
with  caudic  foflil  alkali,  and  fet  it  by  to  cryftallizct  the 
yellow  cryflals  thus  obtained,  are  to  be  hammered  together 
at  a  welding  heat,  and  the  metallic  parts  will  unite«  H^iiktf^ 
ing  on  the  Sciagraphia  of  Bergman. 

Platina,  however,  may  be  reduced  otherwife  to  a  malleable^ 
Hate*  The  metliod  which  the  late  Count  de  Milly  employed  at 
Paris,  and  which  whole  operation  he  was  fo  obliging  as  to  do 
in  my  prefence,  and  at  my  requed,  is  at  follows  :  i{^,  he 
feparaced  all  the  land  ^nd  other  heDirogeneous  particles,  hf 
blowing  them  out  whilfl  the  grains  of  platina  were  letting 
down  from  one  paper  to  another  paper.  He  put  the  metal 
in  a  matrafs,  with  20  times  its  weight  of  aqua  regia  on 
a  fand  heat ;  the  next  morning  decanted  it  from  a  fcciiment, 
compofed  of  fome  whitilh  particles,  of  a  metallic  appearance, 
mixed  with  a  blackifli  matter,  which  he  told  me  was  a 
niolyhdenic  fubdance.  He  then  mixed  with  it  an  equal  quan-^ 
tity  of  diftilled  w^ter  :  precipitated  the  platina  by  a  folution  of 
ammoniac^l  fait ;  and  he  filtrated  the  liquor  through  blotting 
paper;  this,  and  the  refidue  being  dried  in  a  plate  over  the  fire, 
was  put  on  a  Heflian -crucible,  which  he  guarded  within  another 
larger  crucible.  This  was  covered  with  a  teft,  and  pirt  on 
a  blafl  furnace,  till  it  was  red  hot,  even  to  a  white  heat, 
during  half  an  hour ;  he  then  opened  the  crucible,  where  1 
faw  the  metallic  fubftaiice,  like  a  filamentous  ma(s  ^  this  he 
preiTed  down  with  an  iron  rod,  whofe  end  was  formed  into' a 
flat  button :  he  covered  it  again,  and  continued  the  fire  foi' 
ten  or  twelve  minutes;  the  crucible  being  taken  out,  tke 
folid  mafs  was  connected  at  the  bottom  :  could  be  forged,  and 
beKteUi  on  the  anvil  with  the  hamnr«er,  into  any  form,  like 

iron* 
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Diicertaia  whether  it  is  found  naturally  mino 
ralifed.     The  Platina  is   brought   to  Europe 

from 


iron.  I  have  fome  fmall  fpeciniens  of  this  metallic  mais, 
which  do  not  differ  in  colour  from  iilver ;  and  I  have  alfo  fome 
that  was  flattened  between  the  rollers,  and  is  very  fprmgy  i 
all  thcfe  are  attraded  by  the  load-ilone:  but  on  my  expofing  m 
bit  of  this  bar  of  platina  to  the  focus  of  Mr.  Parker's  burn- 
ing lens,  it  eadly  melted^  retained  its  perfe^  maiiabiiity,  and 
loft  its  attra^on  to  the  magnet:  while  the  buttons,  that 
had  been  fufed  of  the  grained  platina,  by  the  fame  lens,  wen: 
not  malleable,  but  very  brittle  under  the  hammer. 

The  chemifts  of  Dijon  fay,  that  they  have  fufed,  reiy 
eafily,  placina  in  a  ftrong  blad  furnace,  by  means  oF  their 
new  flux,  by  which  iron,  and  all  other  hard  metals,  m.iy  be 
tuied  alfo,  to  the  great  advantage,  as  Mr.  Tillct  has  trycd 
on  the  calces  of  cop|>er,  from  which  he  got  Bvc  per  cent,  more 
than  by  the  hlack  fl^x%  though  helped  by  tallow.  This  new 
flux  confids  of  8  parts  of  powdered  glafsy  one  of  a  caUtned 
horaxf  and  half  of  powdend  charcoaL  But  they  do  not  fay 
whether  the  platina,  after  being  fo  fufed,  was  perfeif^^ 
malleable^  and  fit  to  be  worked  to  any  advantage. 

Platina  may  be  alloyed  with  all  metals,  and  fufed  with 
them  in  various  proportions ;  but  thefe  mixtures  are  not 
fuch  as  to  offer  any  sidvantages,  being  either  too  hard,  or  ib 
impeded,  as  to  (hew  a  very  coarfe  grain.  That  with  gold 
ieems  the  beft  of  all. 

It  is  faid,  that  the  Spanifli  miners  in  Amerka,  have  the  art 
of  treating  platina,   with  a  fmall  quantity  of  fulphur  and  ^ 
arfenicy  fo  as  to  melt  it  eafily,  for  making  various  pieces  of 
ufe,  as  fnuff'bgxes^  &c. :   but  I  never  heard  of  fuch  pieces 
being  brought  to,  nor  feeu  in  Europe. 

According  to  the  above  quoted  Mr.  Bomare,  in  his  Mine-' 
raUff^  platina  is  cafily  fiifed  by  means  of  fulphur  or  arfenic  t^ 
but  he  does  not  fay  that  he  has  fecn  the  operation  tried. 
And  Mr.  Macquer  aiTerts,  that  this  metal  may  be  fuied  by 
the  addition  of  liver  of  fulphur^  as  gold  may  alfo  by  the 
fame  meant. 

Mr.  Achard,  the  famous  chemift  of  Berlin,  difcovered  an 
cafy  method  of  fufiog  platina,  fo  that  crucibles,  and  other 

utenliU 


576  PERFECT.  METALS.        '  Scft.  285. 

from  t\it  Rio  del  PinfOy  la  the  Span ifli  Weft- 
Indies.     See  Note  [^]. 


utcnfils  of  this  unalterable  metal,    may    be   made  without 
great  trouble,  for  chemical  purpofcs.      The  Author  com- 
municated it  in  a  letter  he  wrote  to  me- on  the  i8th  of 
February,    X784'     It  confifts  in  mixing,   with  platina^    an 
equal  weight  of  white  arjcnic  in  powder,  and  as  much  of 
fait  of  tartar.     The  mixture  is  cxpofed  in  a  crucible  to  tlic 
heat  of  a  wind  furnace :  it  foon  fufes  together ;  and  being 
thrown  on  an  iron  pi  ale,  the  metal,  when  cold,  is  very  brittle  j 
it  is  then  pounded  in  a  mortar ;  and,  having  prepared  a  pro- 
per mould  of  very  refradory  clay,   it  is  filled  with  the  metal-* 
lie  powder,  and  cxpofed  to  a  violent  fire  of  copellatioo,  till 
the  arfenic  be    entirely  evaporated.      By   thefc  means   the 
metal  remains  in  its  metallic  form,  with  the  very  figure  of 
the  mould.      Mr.  Crell  has   publifhed  this   proceft  in  his 
Chemical  Journal ;  and  the  fame  was  inferted  in  Journal  de 
Phjfiquey  for  June  1786,  page  456.      Mr.  dc  Morveau  has' 
given  alfo  an  account  of  his  experiments  on  this  fubje^,  id 
the  Memoirs  of  Dijon  for  1 78  j,  page  to6,  and  fays  to  have  fuc« 
ceedcd,  by  making,  in  this  method,  fome  improvements.    He 
fays,  that  the  arjenic  and  /alt  of  tartar  produced  an  over- 
boiling froth,  which  ran  off  from  the  crucible;  and  that  the 
arfenical  fumes  were  very  troublefome.     But  my  friend,  Mr. 
Babington,  has  fufcd  in  my  prefcnce,  and  at  my  requeft,  two 
ounces  of  platliiaj  in  a  wind  furnace,  at  the  Laboratory  of 
Guy*s  Hofpital,  obferving  with  care  the  above  directions  of 
Mr.  Achard ;  and  there  was  not  the  lead  inconveaiency  of 
the  arfenical  fumes,  thefe  being  immediately  drovcn  up  the 
chimney,   whenever  the  teft  or  cover  was  taken  from   the 
crucible,  to  examine  the  going  on  of  the  operation;    nor 
was  there  obferved  any  overboiling  froth.  Sec,     A  lump  of 
the  metal  was  produced  oy  the  firll  operation,  which  was  of 
a  fine  grain ;  but  very  brittle.     Mr.  William  Cooper  under- 
took alio  this  proccfs  at  my  requeft,  and  the  event  was  the 
famej   even  after  he  urged  the  fire  for  above    two  hours, 
to  the  162  degree  of  Uled^ivood's  thgrmomctery   the  brittle 
lumps  only  became  harder,  but  by  no  means  malleable,  as  by 
the  above  procefs  of  Count  de  Milly  :  and  the  fame  happened 
to  another  like  lump  of  platina  expofed  by  Dr.  Fcarfon,  to  the 
vrcateft  heat  of  his  wind-furnace«     Tbi  Editor. 

•  SECT. 
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SECT.   a86.    (216.) 


QokkiUver,  Mercury.  HyJrargirum,  Argentum 

vivum,  Mercurm,    Lat. 

General  properties  of^lckjilver. 

Mercury  diftingui(hes  itfelf  from  all  metalsy 
by  the  following  qualities  [a], 
a.  Its  colour  is  white  and  (hining,  a  little 

darker  than  that  of  filver. 
^  It  is  fluid  in  the  cold,  and  divllible  by 
the  leaft  force ;  but,  as  it  only  flicks  to  a 

few 


»     ■»! 


[tf]  t.  It  were  almoft  fuperfluous,  fayi  Mr.  Kirvran,  to  men* 
tkm  any  other  chara^er  of  quickfilver,  than  its  liquidity,  to 
(TtdiDguifh  it  from  other  metals*  In  regard  to  this  property, 
Bergman  obferves,  that  Mercury  conftitutes  one  extreme 
imong  the  metals,  and  Platina  the  other ;  fince  it  requires  to 
be  melted,  t}nly  fuch  a  degree  of  heat,  as  is  rarely  wanting  in 
our  atmofphere,  and  boils  at  the  600  deg.  nearly  nfter  lead  melts. 
£rr|£»  Table  at  p.  509.  But|  when  the  cold  is  increafed  to  the 
temperature,  denoted  by  40degrees  below  nought  both  of  Farcn- 
belt's  and  of  the  Swedifii.  thermometer,  which  both  coincide 
inchatpoint  (finceaia  — 32,  oriSo  :  xoo  : :  32-1-40,  or  72  140), 
this  metal  concretes  tike  any  other  metal ;  becomes  quite 
iblid  and  malleable  like  lead.  The  accurate  experiments, 
made  by  Mr.  Hutchins  at  Hudfon's-Bay,  on  this  metal,  as 
lelated  in  the  Fhilof.  Tranfa^ions,  for  the  year  1783,  p.  303. 
htft  proved  this  fa^  beyond  all  controveify.  Mercury,  in 
its  common  (late  therefore,  as  the  fame  Bergman  pronounces 
(in  bis  Treatifc  of  EU£l^  Attra^.)  is  to  be  coufidcred  as  a 
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few  bodies,  to  which  it  has  an  attradlion, 
it  is  faid  that  it  does  not  wet^ 

It 


metal  in  fiiiion ;  and  fincCy  In  its  folid  (late,  it  is  nearly  at 
malleable  as  lead,  it  by  no  means  ought  to  be  placed  among 
-the  femi-metals,  othcrwife  erery  other  intire  metal  ftould  1x 
confidered  as  brittle,  for  none  is  maleable  when  in  fufion. 

2.  Quick filver  is  as  $pake  as  any  other  metal.  Its  fpfcijic 
gravity  is  the  nearefl  to  that  of  gold  itfelf.  Its  indeftruhibility 
by  fire,  air,  water,  or  other  agentSi  and  its  redHcibility^  or 
power  of  recovering  its  metallic  ftate,  with  all  its  former  pro* 
perties,  by  itfelf  alone,  in  the  fire,  are  as  compleat  as  thole 
of  the  perfiSI  metals.  Boerhaave  had  the  patiente,  as  Dr. 
Lewis  fays,  of  diflilling  eighteen  ounces  of  mercury  5IX  times 
fucceflively,  and  it  was  not  altered  in  any  degree ;  it  only^  ap* 
peared  to  him  a  little  more  brilliant,  heavy,  and  fluid,  which 
furely  depended  only  on  a  very  compleat  purification,  as  Four- 
croy  remarks.     See  note  ^,  N**  5,  to  Seik.  296. 

3.  The  fame  Boerhaave  kept  nvercury  in  a  conftant  agi- 
tation for  many  months ;  digeflcd  it,  for  upwards  of  15 
years  together,  in  low  degrees  of  heat,  both  in  qgen  and 
clofe  veiTels,  by  itfelf,  and  in  conjun£)'ion  with  other  metallic 
fubftances ;  and  received  from  all  his  labours  only  titis  refult^ 
that  mercury  is  not,  by  any  of  thofe  means,  to  be  changed 
at  all,  as  the  fame  Dr.  Lewis  obferves. 

4*  It  is  true  that  mercury  may  be  calcined  by  heat  alone. 
For  this  purpofe  it  is  put  into  matrafles,  with^long  necks 
and  fiat  bottoms,  that  the  ipercury  be' there  fpread  With  i 
large  furface  and  a  fmall  depth :  the  necks  are  drawn  into 
capillary  tubes,  by  the  flame  of  a  lanip.  with  a  blow -pipe; 
and  their  ends  are  left  open,  or  broken,  to  leave  a  conaimuni- 
cation  with  the  external  air :  the  matraifes  are  then  expofed  to 
a  boiling  heat  in  a  fand-bath  for  night  and  day:  in  about  15  or 
20  hours,  Tome  red  powder  is  formed,  and  feen  fwimm^n^  on  the 
furface  of  the  mercury  ;  but  the  prpcefs  is  continued  i(or  weeks 
and  months,  to  increafe  the  quantity*  This  is  wrongly  called 
precipitate  per fe^  it  being  only  a  real  metallic  cialx;  and  as  fucli^ 
cannot  be  formed  without  thecommunicatioaof  the  external  air* 
If  \%  fpccifically  lighter,  though  its  abfolute  weight  as  increaied  bV 
2  g  abov'e  that  of  the  mercury  employ ed'in  the  calcination ;  arid 
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r.  it  is  volatile  in  the  fire  [^]. 

d.  Its 

coouins  the^frr^aiV,firft  difcovered  and  named  dephhgijiicatei^ 
bf  Dr.  Prieftley.  But  this  very  calx  may  be  reduced  again, 
like  that  of  nohU  mttah^  into  perfect  running  quickfilver, 
without  the  addition  of  any  othtr  phlogiftic  fubflance,  not- 
witbihinding  it  is  fo  fixed,  that  it  may  be  expofed  to  the  moft 
violent  fire  without  lofs  ;  and  may  even  be  vitrified,  as  Keir, 
thcEnglifh  tranflator  of  Macquer'sDi^lionary,  poffitively  ailerts* 

$•  By  a  heat  no  greater  than  that  of  the  hiunan  body,  or 
even  of  boiling  water,  though  continued  for  foroe  year^,  only 
a  fmall  portion  of  the  mercury  is  converted  into  a  dark  greyifh 
or  black  powder,  called  Mthiopi  per  fe»  Conftant  triture, 
or  agitation,  produce  the  fame  effed  in  a  far  ihorter  time. 
This  powder  is  alio  revived  by  heat^  without  any  other' addi<* 
tioo.     See  mU  [i&J. 

It  is  then  evident,  that  there  cannot  be  the  leaA  hedtation 
for  ranging  mercury  among /n/ir^  metals^  as  Bergman,  Cramer, 
LiniHtus,  Fourcroy,  and  other  mincralogifls  have  done.  But 
the  Academicians  of  Dijon  (vol.  I.  p.  ii^J)y  and  Mr.  Kir« 
wan  (p.  2^7.  of  his  £lem.  of  Mineralogy)  clalTed  Qiiickfilver 
among  the  perfcG  metcls^  to  which  opinion  I  very  willingly 
fublcribe.  Notwithdanding  tbe  Noble  Author  had  left  it 
among  the  Jemi-metaU^  which  I  can  attribute  only  to  his 
QKxicdy,  for  not  coutradidling  the  mod  general  opinion  of  his 
contemporaries ;  although  he  had  exprelTed  his  mind  rather 
to  the  contrary  at  the  beginning  of  the  Note  [a]  to  Sc£t« 
260,  p.  506. 

\b'\  The  volatility  of  this  metal  is  fuch,  that  even  in  the  tem- 
perature of  the  atmofpbere,  little  globules  of  mercury  are 
fometimes  gathered  from  its  emanations  in  the  inlide  top  of 
the  tubes  of  barometers.  Mercury  being  inclofed  in  a  (Irong 
box  of  iron,  and  the  joints  well  foldered  together,  was  put  oa 
the  fire  of  a  furnace,  to  try  whether  it  could  be  fixed  accor- 
ding to  the  expectation  of  the  alchymifts:  the  event,  however, 
ihewed,  that  it  was  reduced  into  vapoury,  of  fuch  an  expanlive 
force,  that  it  exploded  with  the  utmoft  violence,  tearing  the 
iron  into  pieces,  and  every  thing  it  met  with  in  its  way.  This 
happened  in  the  laboratory  of  Mr.  Geofiroi  junior ;  and  Mr. 
Beanme  was  witneis  to  the  accident,  as  Mr.  Macquer  relates 
IP  his  Chymical  Diclionarj.    'The  Editor. 
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il.  Its  weight  is  next  to  that  of  gold,  viz^ 

to  water,  as  139593  •  •  1000  [c]. 
00  It  attracts  the  other  femi-metals  and  me- 
tals, and  unites  with  them  all,  except 
cobalt  and  nicke/j  with  whicli  it  cannot  by 
any  means  yet  known  be  made  to  mix. 
This  union  is  called  an  amalgamation  \d]* 

This 


[r]  The  fpecific  gravity  of  Mercury  is  found  fo  varioufly  clU- 
mated  by  different  authors,  that  there  is  fcarcely  any  groum! 
to  judge  what  is  the  fitteft  to  be  followed.  Set  Note  [6]  /# 
Sc^m  296.     The  Editor* 

[^]  I.  The  Chemifls  of  Dijon  look  on  the  amalgamationt 
of  mercury  with  other  metals,  as  real  folutions,  which  all  de* 
pend  on  the  mutual  attra^ion  between  tvvo  or  more  fubftances, 
exerted  in  the  ^ry  way^  and  quite  (imilar  to  thofe  which  take 
place  ill  the  humid  or  tr.oifi  way;  there  being  no  other  dif- 
ference between  both,  than  the  form  and  the  application  of 
the  crucible,  or  of  the  alembic,  appropriated  to  contain  the 
fubOances  durmg  the  operation,  according  to  the  intenfity,  or 
mildnefs  of  heat,  and  to  collect  the  refults,  &c. 

2.  The  great  attra£Uon  that  fubfiAs  between  gold  and  mer- 
cury,  has  already  been  mentioned  in  Note  [/J  to  p.  519.  Anii 
it  if  from  this  great  affinity,  that  the  globules  of  Mercury 
lofe  their  fphericity,  if  placed  upon  fome  metals,  particu- 
larly gold,  on  which  they  fpread  themfelves,  like  water  upon 
moid  bodies,  as  the  late  ingenious  chemifl.  Dr.  Lewis, 
remarked  in  a  note  to  Neumann's  Chemidry,  p.  133,  of  the 
8vo  edition,  vol.  h 

3.  Mercury  unites  with  gold,  and  alfo  with  filver;  left 
eafily  with  lead;  ftill  lefs  fo  with  tin;  very  di/ficultly  with 
copper;  and  moil;  difficultly  of  all  with  iron,  to  which  it 
Deems  to  have  infuperable  repugnance,  as  Newmann  afierts* 
Dr.  Lewis  fays,  however,  that  quickiilvcr,  in  certain  circum- 
ilances,  feems,  in  fome  fmall  degree,  to  adt  upon  iron.  That  a 
plate  of  tough  iron,  kept  immerfed  in  mercury  for  fome  days, 
became  brittle.  ThefameAuthorobfervedallOyinhisfaidNotes, 
p.  Id.  that  mercury  adheres  to,  and  coats  the  ends  of  iron 
peftlesi  ufed  in  triturating  certain  amalgams  of  it  with  faline 

liquors  ; 
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This  amalgamation^  or  mixtion  of  metallic 
bodies,  according  to  the  readinefs  with 
which  they  unite  or  mix,  is  in  the  fbllow<- 
ing  progreffion,  viz.  gold^Jiher^  lead^  tin^ 
%ink^  bifmutb^  coppery  iron^  and  the  regulus 
of  antimony:  But  the  three  latter,  how- 
ever, do  not  very  readily  amalgamate. 
The  iron  requires  a  folution  of  the  vitriol 
of  iron,  as  a  medium  to  promote  the 
union. 
/.  It  diffolves  in  fplrit  of  nitre,  out  of  which 
it  is  precipitated  by  a  volatile  alcali,  and 
common  lalt,  in  form  of  a  white  powdery 
but,  if  a  fixed  alcali  is  ufed,  a  yellow 
powder  or  calx  is  obtained  \e\.  g.  But 
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liqnors ;  and  I  found  an  iron  wire^  about  one-tenth  "Of  an 
inch  thick,  very  brittle^  as  if  penetrated  by  the  particles  of 
the  quickfilver,  after  I  had  fiirred  it,  witk  that  wire,  whiift 
boiling  in  the  tubes  of  barometers,  for  fetting  loofe  fome 
bubbles  of  air  that  were  (ticking  to  their  infide.     7bi  Editor. 

4«  It  does  not  eafily  take  up  bifmuth,  or  regulus  of  anti- 
mony, uniefs  they  arc  previoufly  mingled  with  other  metals, 
ot  dtfpofed  to  unite  with  it  by  particular  managements.  Bif* 
nuth,  neverthelefs)  <lifpofci  fome  other  metals,  particularly 
lead,  to  fuch  an  jntioaate  v^ion  with  mercury,  as  to  paft 
^ong  witk  it  through  <h«  pores  of  leather. 

5.  If  mercury  is  impregnated  with  one-fourth^  one  tightb^ 
CT  even  ont-tiLelfth  of  bifmuth,  it  diflblves  maiTes  of  lead  in  a 
gentle  warmth,  without  any  agitation,  or  tritiire,  commi- 
nution, or  melting  heat.  Thcfe  lad  experiments  were  repeated 
with  fuccefs  by  Dr.  Lewis.  Boyle  relates  many  curious  prepa- 
rations of  mercury,  by  which  it  acquires  very  wonderful  qua- 
hties,  although  fome  have  been  attempted  by  others,  but 
without  fuccefs.  Set  Neumann's  Chemidry,  abt^e  quotid; 
f,  136.  F%U  /.  and  Note  \b'\  to  Sed  296. 

[f]  I.  Mercury  is  diflblved  with  great  rapidity  by  nitrons 
fiod:  the  liquor  is  of  a  greeni/h'Uug  colour,  bet  lofes  it  after- 
wardi,  and  becomes  limpid.    This  folutiony  when  made  with^ 
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g.  But  it  requires  a  boiling  beat  tq  diflblve 

it 


out  heaty  is  ufed  as  a  teft  for  the  analyfi^  of  mioeral  waters, 
and  has  difierent. properties  from  that  made  with  the  help  of 
beat.  Iq  the  drft  cafe,  fays  Bergman,  very  little  phlogiHon 
is  loft,  and  the  fait  eafily  cryftallizes,  being  white^  and 
fcarcely  acrid.  It  is  not  precipitated  by  diftilled  water:  but, 
by  cauftic  vegetable  alkali,  it  is  precipitated  of  a  yellowtjh 
colour  ;  by  mild  alkali,  the  precipitatiou  is  whtu  \  by  mine- 
ral alkali,  it  is  yellow^  but  it  foon  grows  alfo  xuhite ;  by  vola- 
tile alkali,  it  turns  to  z,  grey i/i-hjack  colour;  by  Glauber's 
fait,  or  by  pure  vitriolic  acid,  the  precipitation  is  ttiA//^, 
gr^nulated^  and  ia  k  fniaU  quantity;  nor,  if  this  precipitant 
has  ]been  fparingly  ufed,  does  this  colour  appear  in  lefs  thaa 
an  hour :  by  muriatic  acid,  or  common  fait,  the  precipitatioq 
is  alfo  luhite^  but  in  a  large  quantity^  and  in  cuidtes, 

2,  But  if  the  mercurial  folution-  be  put  over  a  fand-heat, 
it  may  be  charged  with  a  quantity  of  mercury,  equal  si!mo({ 
to  its  weight.  According  to  the  Chymills  of  Dijon,  10 
ounces  of  nitrous  acid  may  diffolve  8  of  mercury.  The  adlion 
of  the  folvent  becomes  ftronger  with  the  heat ;  emits  great 
quantity  of  vapours :  and  if  not  taken  from  the  fire,  will  be 
too  far  evaporated.  Diftillcd  water  will  precipitate  from  this 
folution  a  white  calx^  becaufe  it  is  more  dephlogifticated, 
nnd  the  folvent  is  over  charged  with  it ;  and  the  water 
changing  the.  denlity  of  the  liquor,  diminiflies  the  adhefioa 
of  the  calx,  as  Fourcroy  remarks.  This  white  calx  will  turn 
yellow^  if  boiling  water  be  poured  on  it.  The  vegetable 
alkali  precipitates  it  of  a  browntfii^yellow^  which,  by  degrees, 
«^n\imes  a  pale-yellow  tinge:  the  mild  vegetable,  and  the 
mineral  alkalies,  produce  nearly  the  fame  colour ;  though 
when  this  laft  is  employed,  the  colour  turns  afterwards  to 
white.  The  precipitation  by  volatil  alkali  is  quite  white  alfo; 
that  by  the  vitriolic  acid  is  yellow;  and  finally,  a  copious 
white  mucilaginous  matter  is  the  precipitate  by  the  marine 
dcid. 

3.  This  folution  by  nitrous  acid  is  very  cauftic ;  corrodes 
and  deflroys  animal  fubftances;  when  it  falls  on  the  (kin, 
liains  it  ot  a  deep  purple  brown  colour,  which  ap|)ears  black  : 
the  ftaios  do  not  go  oflf  before  thefcparation  of  the  epidcrnus, 

which 
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it; in  oil  pf  vitriol  [/]. 
Il  It  is  not  a^iSted  by  the  acid  of  common 
{dky  ufxlefs  it;  be  previouily  daflblved  by 

other 

•  •      •  ■  •  •  - 

which  fklU  away  in  icalpi,  or  kind  of  fpar9.  It  ii  ufed  in 
furgery  as  a  powerful  efcharotick,  and  is  called  Mncurial 
wttkr. 

4;  The  fatne  fehition;  by^cooling,  is -fufcqjtible  of  forming 
ciyjlals,  which  vaiy-  from  one  another  according  to  cifciim- 
Ibhces:  for  the  moft  part  they  are  like  needles;  are  very 
canftic ;  redden  the  ikin  ;  and  detonate  when  put  on  burning 
ooaisi,  provided  they  be  dry.  They  are  called  Mercurial 
Nitre ^  which  fiifes,  when  heated  in  a  crucible ;  exhales  red» 
difii  ftifDes ;  afiuoies  a  deep  yeil^^v  cohur^  which  afterwards 
turns  to  mrangi^  and  at  lail  to  a  brilliant  red :  in  this  filate  is 
caQed  Red  Precipitate^  or  Jrcanum  CwralUnuiH.  It  ran  ft  b^ 
made  in  a  matrafs  with  a  gentle  heat,  if  it  is  defigaed  to  be 
etrrofive  for  Chirurgtcal  purpofes. 

Mr.  Bayea  carried  the  detonation 'of  mercurial  tdtrg  nnicb 
farther.  He  difcovered  that  30  gratm  of  this  fubftdnee^ 
when  precipitated^  either  by  the  mild  voJatil  alkali ^  ocby 
Bme water;  or  o( fublimate  corrofive^  when  precipitated  by 
diflilled  water ^  and  properly  dryed,  being  mixed  with  4  grains 
^flsWers  ef  fulfhur^  detonate  in  an  iron  ladle  over  tl^  fire, 
with  as  great  a  report  as  that  of  a  fowling-piece*  See  Jner^ 
ned  de  Fhjfi^e  for  May  i^jf^^  p.  355.  The  Editor  from 
Bergwuifr^    fourcrey,  Neumann^  &c. 

[jfj  The  vitriolic  acid^  concentrated  and  boiling  hot,  feizeii 
00  mercury,  and  prefently  reduces  it,  if  urged  by  heat,  to  a 
kind  oi  white  powder  (fee  notel^al  to  Se£^.  288.),  which  turns 
ydUw  by  the  afSvflion  of  hot  water,  but  does  not  diifolve  iii 
it;  this  is  called  Turbith  Mineral;  but  if  cold  water,  ioAead 
olt|cing  hot,  was  poured  in  the  white  mafs,  the  powder  would 
not  change  its  white  colour  into  yellow^  as  was  faid  above 
about  the  nitrous  folution. 

a.  This  folution  of  Mercury  by  the  vttrioric  acid,  is  aqcom- 
panied  with  a  remarkable  phenomenon ;  which  is,  that  the 
acid  contracts  a  flrong  (mell  of  volatile  fpirit  of  fulphur^  a 
notable  proof  that  part  of  the  phtogifton  of  the  Mercury  had 
united  theffwith.     Sfe  the  end-  of  Note  la]to  SeH.  a89^^ 

?P4  M' 
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Other  acids  [g\  in  which  cafe  only  they 
both  unite  with  one  another,  and  may  be 
fublimed  together:  this  fublimate  is  a 
ftrong  poifon. 
~^/.  It  unites  with  fulphur  by  grinding,  and 
then    produces    a    black    powder   called 

JEthiops 

'  5«  It  defervei  notice,  that  though  Mercury  be  more  eafily 
diifolved  by  nitrous  thau  by  vUrUUc  acid;  yet^  if  this  laft 
acid  be  put  into  a  nitrous  folution  of  mercury,  the  metal 
will  quit  the  nitrousy  in  which  it  was  difTolved,  and  unite 
with  the  vitriolic  acid. 

4*  If  Mercury  be  rarefied  by  heat  into  vapours,  and  theib 
meet  with  thofe  of  marine  acid  in  the  fame  flatc,  a  corro/ive 
Jublimate  will  be  formed. 

.  This  metallic  fait  ihoots  into  cryfials  pointed  like  daggers, 
which  are  the  ftrongeft  of  all  poifons.  But  there  are  varioua 
ether  proceiTes  found  in  Chemical  Authors,  to  make  this  fih 
yvith  more  or  lefs  trouble* 

$•  If  corrofive  fublimate  ht  mixed  with  tin,  and  diflilled, 
a;  vfery  fmoaking  liquor  is  produced,  called  by  the  name  of 
its  inventor,  the  fmoaking  liquor  of  Liiavius. 
..  The.  muriatic  acid  in  the  fublimate  is- not  faturated,  and 
from  hence  proceeds  its  great  corrofive  power;  for  if  a  frefli 
quantity  of  mercury  be  added  to  it,  and  fublimed  a  jecond 
and  third  time,  zfweet^  or  mixed  fublimate^  called  Mercuriui 
DuUisy  and  jiquila  Alba^  is  produced,  which  is  not  poifonous, 
and  is  given  internally  as  a  purgative^  or  an  imetiCf  according 
to  the  dofe. 

,.  This  Mercurius  duldsm^y  be  rendered  (Hll  more  gentle, 
by  being  fublimed  nine  timts :  this  being  digeded  eight 
days  with  aromatic  fpirit  of  wine,  and  dried  after  the  fptrit 
15. decanted,  is  called  the  Panacea  of  Mercury n  The  Editor 
from  Miicqvcr's  Elem.  of  Chemijlry. 

[g'\  Muriatic  acid  does  not  ad  upon  quickfilver,  unleis  thit 
laA  be  previoully  deprived  of  as  much  pblogiAon,  as  ^^  of  the 
quantity  contained  in  the  hundred  of  (ilver,  or  of  ^W  in  the 
hundred  of  zinc.  Su  Bergman^  Sciagraphiay  and  his  Jreatifa 
Pe  Fhjogifti  quaotitate. .  The  Editor ^ 

The 
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Mtbiaps  mineralis  [b]j  which  fublimes  into 
a  red  ftriated  body,  called  FaSitious  Cm- 
nabar. 
k.  The  fulphur  is  again  feparatcd  from  the 
quickiilver,  by  adding  iron  or  lime,  to 
which  the  fulphur  attaches  itfelf,  leaving 
the  quickfilver  to  be  diftilled  over  ia  a 
metallic  form;  but  if  a  fixed  alcali  be 
ufed,  fbme  part  of  the  quickfilver  will 
remain  diflblved  in  the  refiduuna,  which 
is  a  liver  of  fulphur. 


^^ 


[i(]  The  Academicians  of  Dijon  iay,  that  the  tcue  proper* 
tion  to  make  this  aethiops,  is  that  of  dn^  part  of  brttnftone  with 
ywrr  of  mercury.  Fourcroy  directs  only  i  of  wrrcwry,  with  3  of 
flowers  of  fulphur,  to  be  triturated^  till  the  nfercury  is  extin* 
guiihed.  A  black  powder  is  then  produced,  which  is  the  athiops 
mifural.  The  combination  is  better  effe6ted,  when  the  mercury 
is  mixed  with  the  fufed  fulphur :  by  agitating  this  mixture,  it 
becomes  black,  and  eafily  takes  fire:  it  (hould' be  then  taken 
Irom  the  fire,  and  the  flame  fitould  be  extinguifbed  a  little 
after,  fiirring  the  mafs  till  it  becomes  into  folid  clots.  If 
this  fubflance  is  expofed  to  a  great  degree  of  hear,  it  takes 
fire,  the  fulphur  is  confumed,  and  a  fubdance  remains,  which 
is  of  a  violet  colour  when  pulverized.  This  powder  being  put 
into  matrafles,  till  their  bottom  is  red  by  the  force  of  fire,  is 
fublimed  after  fome  hours,  and  artificial  cinnabar  is  found  in 
the  top  of  the  veiTcls,  cryflallized  into  brown  red  needles. 

Mercury  divided,  by  means  of  a  rapid  and  continual  mo- 
tion, as  that  of  a  mill-wheel,  gradually  changes  itfelf  into  a 
very  fine  black  powder,  as  already  mentioned  in  Note  [a]^ 
which  is  called  Mthiops  fer  fe^  01  account  of  its  colour,  in 
order  to  difiinguifli  it  from  this  Mthiops  mlneralh^  mentioned 
In  the  text.  7be  Editor  from  Fourcroy,  p,  446,  and  479. 
B»f^  Bdition^  VoI.L 
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*  ►M///W  Mercury, 

•  ■         ■    > 

A.  Quitkfilver  is  fouacf  Native,  or  in  a:  metallic 
ftate.      MercUfius  '  Natrims^   t)r  Fir^me- 


This  Is  found  m  the  quickfilyer  mines  at 
Idria^n  Fiiuli,  or  the  Lower  Auftria,  in  clay, 

•    •...  or 

.£^;]  Mjn^s  of  qmckfilYcr.  arc  very  rare  in  the  earth.  Ac-i 
cor^ding  to  the  ealculatjon  ojf  Hoffiu^n,  there  is  fifty  times 
motegold  got  every,  year  out  of  the.minej,  than  mercury  and 
its  «fea.  Dr.  Lewis,  in  his  aptps  jco  Ncwmanii  {j^,  1 54.  of  Vol.  V. 
8vo  edition),  fays  that  Craixicr  fufpc^is,  th^t/Hoftm^n  onrV" 
meftnt  5  tui)es  ioftead  of  50 ;  but  neither  the  Latin  nor  the 
Bnglifii.  edition  of  this  Author  expreflcs  fuch  a  thought  ;"od 
the  contrary,  he  adopts  the  faoie  opinion ;  and  only  adds,  that 
mercury  is  much  more  frpqucotly  rnet  wjjh*  than  is  commonfjf 
believed;  but  being  fo, volatile  in  the  fire,  it  gfrcn  flies  oflT.'ifi 
the  roafting  of.ores,  qnd  cfcapes  the  attention  of  MetaUurgtHf ; 
2.  The  moft  confiderable  niines  of  Mercury  arc;  i(l,  \}^6Kk 
of  Idria  in  Friuli,  and  Carinthia,  belonging  to  the  Imperial 
hereditary  dominions  of  Auftria  :  idly,  Thofe  of  Spain  ^'iX 
Alm^^^n^  near  Sierra  Adorcnoy  in  the  province  of  Eftrcipadiira : 
3dJyv  Tiiofc  of  the  Spanifh  America,  at  Gwincavclua^  in  th'c 
kingdom  of  Peru:  4thly,  To  tbefe  I  may  add  thole  of  Brafil* 
near  Villa  Rica^  between  Alorro  das  Logics  and  that  of  iaint 
jinna^  where  1  am  told  by  a  native  of  that  country,  that  fucJh 
ji  quantity  of  cinnabar  and  of  native  running  quickiilver  is 
fouad  near  the  furface  of  the  earth,  that  the  black  flaves  oftci^ 
CQllcft  it  in  good  quantities,  which  they  fell  for  a  trifling  pr^ce  to 

th^ 


or  in  a  black  Haty  lapis  ollaris,  out  of  whicb  it 
runs,  either  fppntaiieoufly,  or  by  being  warmed 
even  in  the  hands. 

It 


the  apothecaries :  but  thefe  muies  never  ha^  been  worked 
out,  nor  a^y.  Qocice  talcen  of  them  by  the  owners.  The  fame 
Brafilian  told  roe  befidet|  that  gold  naturally  amalgamated 
with  mercury,  was  alfo  found  in  the  neighboughood  of  that 
place;  and^  what  is  more  extraordinary,  he  aflerted,  that 
aliDoft  all  the  gold  mines  of  that  country,  are  only  worked  out 
by  Amply  wafliing  them  with  ninaing  water,  after  reducir^^ 
iiuo  powder  the  hard  ores,  which  are  fometimes  imbeded  ia 
quartzous  and  rocky  matrices. 

3.  Neumaofi  fays,  that  the  mines  of  Jdrja  hav^  produced  at 
the  rate  of  151*778  pounds  weight  of  mett,\xxy  per  annmmi 
but  thofe  of  Aimaden  in  Spain  produce  much  more.  The 
chcmifls  of  Dijon  fay,  that  their  annual  produce  is  about  j 
or  6  lipi^/Snifif  quintals,  or  between  5  or  600,000  pounds  weight. 
Only  in  the  year  1717,  there  were  more  than  twe  milliom  anil 
500  r^0ii/^if^  pounds  weight,  font  from  them  to  Mexico,  for 
the  amalgamation  of  the  gold  and  lUver  ores  of  that  coun* 
irjr. 

4.  Bomare  aflerrs,  that  the  annual  produce  of  the  mines 
at  GuBftcaveUca^  amounts  to  one  miUion  pounds^  which  arq 
carried  by  land  to  Lima,  thence  to  y/r/V^,  and  finally  to 
Pff^,  for  the  fame  purpofe.  The  Imperial  quick iilver, 
above-mentioned,  is  brought  to  Holland,  and  from  thence  to 
various  other  parts,  the  Dutch  having  entered  into  a  contra^ 
with  the  Imperial  government  to  be  the  purchafers  of  the 
whole* 

4*  Befides  the  three  great  mines   of  quickfilver,   already 
mentioned  in  this  Note  and  in  the  text,  this  metal  is  found 
iikewife  in  various  other  parts  of  Europe;  as  thofe  at  Mufchel- 
Landsiberg,  in  the  Dutchy  of  Dtux  Pmts^  and  in  the  Lower 
Auftria.     It  flows  there  from  zjh'tjiofe^  or  quari%ofe  matrix \ 
and  is  probably  mixt  with  fome  other  metal,  fince  its  globu- 
les arc  not  pcrfedly  fpherial,  as  Mr.  Kirwau  remarks.    The 
QUQcs  of  Friul  are  all  in  iimilar  beds  or  (Iraca.    It  is  found 
likewifiB  viUbiy  diffuied  through  malTes  of  clay,  or  very  heavy 

ftonc. 
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It  has  feveral  times  been  found  at  Heif  Stents 
Bottn,  in  the  mines  of  Salberg,  in  Weftman- 

landy 


ftonc,  of  a  ivhtte^  reJ^  or  blue  colour :  of  this  kind  arc  the 
mines  of  Spain^  fonne  of  Idria^  and  of  Sicify* 

Mafcagni,  already  quoted  in  the  Note  to  p.  2669  found 
fluid  quickjilver^  ns  well  as  red  cinnabar^  and  alfo  mimral 
atbieps^  nt^T  the  lake  of  TrmvaUf  in  the  Ducchy  of  Siemui: 
the  quantity  however  feems  to  be  fo  fmall,  as  not  to  de-^ 
ferve  working*  On  the  contrary,  the  following  mines  pro* 
duce  clear  profits  enough  to  be  worth  the  attention  of  the 
owners  :  viz*  thofe  at  Kremnitz  in  Hungary;  at  Horowit% 
in  Bohemia  ;  at  Z§rgi  in  Saxony ;  at  JVolffieitn^  Siabberg^ 
and  Moefcbfeld^  in  the  Palatinate.  Mercury  is  brought  alfo 
from  Japan  in  the  £aft  Indies ;  but  the  greateft  part  fdd  in 
Europe,  as  yapan  cinnabar^  is  manufidured  in  Holland,  as 
Neumann  aflerts. 

5,  Native  or  virgin  mercury  was  formerly  fought  for  by 
Aichymifts  with  great  anxiety  and  expence  from  Idria,  for 
their  great  objed  of  making  artificial  gold.  Many  others, 
pearly  as  m^d,  have  been  particularly  fond  of  the  Hungarian 
cinnabar,  fuppofing  it  to  be  impregnated  with  gold :  and  fo 
far  has  this  ridiculous  conceit  prevailed,  as  Neumann  fays^ 
•that  not  only  the  mineral  cinnabar ^  antimony^  and  copper ^ 
but  the  very  vine  trees  of  Hungary,  have  been  imagined  to 
participatjc  of  that  precious  metal.  Even  within  thefe  ten 
years,  a  fmgular  French  chymift  announced  to  the  public, 
that  he  had  found  a  confiderable  quantity  of  gold  in  the 
allies  of  all  vine»twigs  and  Jlems^  and  in  the  refiduum  of 
garden  foily  after  incineration.  I  was  then  at  Bruxelles,  and 
my  good  natu red  friend,  the  late  Mr.  Needham,  then  at  the 
liead  of  the  New  Academy  of  Sciences,  in  that  capital  of 
Brabant,  was  highly  difpleafed  at  my  want  of  faith  on  fo  ad* 
vantageous  a  difcovery.  But  I  was  told  afterwards,  that  the 
Count  de  Lauragais  dcmonflrated  the  fallacy  and  non-exiftence 
of  the  fa£l,  to  the  full  fatisfadion  of  the  Royal  Academy  of 
Sciences  at  Paris. 

$•  Another  alchymical  whim,  was  that  of  fixing,  or  reducing 
mercury  into  a  folid  Aate,  fo  as  to  be  employed  like  filver. 
But  all  procefles  and  operations  of  this  kind|  fays  Neumann, 

3  if 
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land,  and  fometimes  aUb  amalgamated  with 
native  filver.    See  the  next  SeSiion, 
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if  they  have  mercury  in  them,  are  no  other  than  hard  amal- 
gams.    When  melted  lead  or  tin  are  jufl  becoming  confident 
after  fulion,  if  a  ftick  is  thruft  into  the  metal,  and  the  hole 
filled  with  quickfilver :  as  foon  as  the  whole  is  cold,  the  mer- 
cury it  found  folid.     According  to  Macquer,  mercury  ex- 
pofed  to  the  fumes  of  lead  becomes  equally  folid.      And 
Maurice  Hoffman,  quoted  by  Neumann,  gives  a  procefs  for 
reducing  mercury,  fo  coagulated,  to  a  ftate  of  malleability, 
by  repeatedly  melting  and  quenching  it  in  linfeed-oil ;  fo  that 
a  metal  is  thus  obtained,  which  may  be  formed  into  rings^ 
and  other  utinfils;  but  the  cafe  is,  that  the  mercury  is  really 
diffipated  by  the  repeated  fufions,  and  nothing  clfe  is  left, 
but  the  original  lead  or  tin  of  this  kind  of  amalgam :  ftill 
more  ridiculous  are  thofe,  who,  melting  an  amalgam  of  cop- 
per and  mercury,  with  tutty,  imagine  the  brafs  that  refults,  to 
be  a  produ^on  of  the  mercury ;  fince  this  is  difHpated  by  the 
fire,  whilil  the  tutty,  which  is  a  kind  of  cadmia  fornacum^ 
and  contains  zinc,  gives  the  yellow  colour  to  the  copper,  as 
crtry  one  knows, 

6.  Wallerius,  after  mentioning  the  flrong  foap  leys,  or 
caufBc  lexivium,  and  other  methods  for  fixing  mercury  a 
Iblid  ftate,  tells  us  very  gravely,  that,  by  means  of  a  cer- 
tain gradatory  water ^  whofe  compofition  he  affirms  to  have 
learned,  with  great  labour,  from  the  Treatifc  of  Creuling  di 
Jwre$  Vdltrc^  he  could  make  a  coagulum  of  mercury  when- 
ever he  pleafed,  of  fuch  confiftcncy,  that  great  part  of  it 
would  fufiain  cuppellation;  but  this  pretended  Adept  has 
taken  care  not  to  difclofe  to  the  reader,  the  procefs  to  make 
that  kind  of  miraculous  water. 

7.  Lem0ry,Pomet,  and  others,  lay  down  forae  external  marks 
for  difiingifiihing  thofe  places,  in  which  there  are  mines  of 
quickfilver;  namely,  thick  vapours  like  clouds,  arifing  in  the 
months  of  April  and  May,  the  plants  being  much  larger  and 
greener  than  in  other  places,  .the  trees  ieldom  bearing  flowers 
•r  fruit,  and  more  flowly  putting  forth  their  leaves,  &c.    But 

thcfe 
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a^  N^  2,  to  the  laft  Se^ion,  Note^  to  p.  524, 
N°  3.  to  p.  526 ;  and  alfo  by  the  foUowing 
Seffc.  292.  that  there  naturally  exift  various 
ores  of  quickfUver,  amalgamated  with  Jiher^ 
gold^  and  other  minerals,  although  they  be  but 
fcldom  met  with. 


It  i»  very  probable,  that  the  extraordinary  great  fpecific  gra« 
vity  which  is  found  in  feme  fpecimens  of  running  quickfiiverp 
proceeds  often  from  its  being  naturally  amalgamed  with  gold. 
According  to  Boerhaave,  it  may  proceed  alio  from  its  being 
rediftilled  a  great  number  of  times.  By  the  fame  reafoning 
we  may  fufpe^l,  that  the  fmalieft  of  the  fpecific  gravities  of 
quickiiiver  proceed  from  its  amalgamation  with  filoir^  Utid^ 
and  other  metals,  ^nd  ftmi-meta/sy  which,  in  fpitc  of  repeated 
dilHUations,  may  dill  preferve  their  union  with  it ;  and  Boer* 
haavc  alTerts,  that  after  rediiliUing  a  great  number  of  times 
the  fame  amalgam  oi qulck/ituir  with  lead  or  tin,  he  never  could 
perfeftly  free  them,  by  this  method,  from  one  another.  Sit 
the  laft  Article. of  bU  Second  DifTertation  on  Mercury,  p.  139, 

That  Mercury  is  many  times  found  amalgamated  with  lead, 
is  eafily  evinced,  by  the  procefs  of  Mr.  GroiTe,  related  in 
the  Memoirs  of  the  French  Academy,  and  mentioned  by  Mr. 
Macquer  in  his  Elements  of  Chemijiry^  p,  296.  Chap,  6.  in 
1 2 mo.  of  the  fifth  Englifh  edit,  where  the  method  of  extracting 
mercury  from  fome  folutions  of  lead  is  defcribed ;  but  the 
fame  Macquer,  in  his  Chemical  Di£iionary^  p.  205,  Vol.  DL 
in  I  amo.  pofitively  affirms,  that  though  Beccher  and  Kunchel 
have  given  other  proceifes  for  this  extradion  of  mercury  from 
lead:  and  although  the  method,  indicated  by  Mr.  Groile,  be 
eafier  than  the  other  procefs  ;  neverthelels  it  does  not  fucceed, 
if  the  lead  is  quite;  pure,  without  any  amalgamation  with  mer« 
cury.  And  Boerhaave  has  exprefly  made  the  fame  afiertion, 
complaining  of  thofe  Authors  who  affirm  the  contrary.  Sec 
bis  DiflVrtation  dc  Afercurio^  p.  133.  at  the  end  of  thefecond 
vol.  of  his  Cbcmiflry,  of  the  Lat.  edition  lyja.    The  Editor. 


SECT. 
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B.  Afineralifedy  Mereurius  mMn^faius. 

If  V^jlth  Tulphur^  Mereurius  fulpbure  mine* 
ralifftfiu  Pure  cinnabar^  Cinnabaris  na* 
tiva  \a\. 

This 
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[a]  Native  cioDabar  i$  of  difierent  flui^i,  froxp  yellowifh 
to  a  deep  red;  and  is  found -alone  ii|  hard^  or  in  friable 
maflet,  either  (hapelefs,  or  ciyftallized  in  cubei^  and  foroe- 
timet  tranfparent.  It  is  found  alfo  in  very  heavy  red^  or 
bnwai/b  rtd  ftojifii  and  lands;  and  intemJxed  with  clay 
or  flooe,  or  interfperied  through  the  ores  of  other  metals, 
partScdaily  thofe  otJUvir^  ^^fp^f  or  martial  pyrxtes.  ^ 

Its  texture  is  either  radiated,  firiated,  (caly,  or  granuhin' 

One  i(srii^#i/ parts  of  cinnabar  contain  about  80  of  mercuiy 
and  20  of  fulphur;  but  artificial  cinnabar  contains  a  littre 
more  fulphur ;  and  hence  its  colour  is  darker.     Ktrwan. 

I  have  Utely  revived  feme  quickiilvcr  from  native  cinnabar, 
by  mixing  with  it,  after  it  w^s  reduced  into  powder,  an  equfd 
weight  of  iron  filings,  in  a  glafs  retort,  and  the  lofs  amounted 
to  nearly  twrnty-cm  per  cintum^  whilft  the  artificial  cinnabar 
revived  in  the  £ime  manner,  loft  2S%2  pounds  in  the  bundrij. 
The  Editor. 

It  fuUimes  in  clofe  velTels ;  but  is  decompofed  in  open  oncs^ 
and  volatiliced  when  fufBcient  heat  is  applied. 

It  is  infoluble  in  nitrous  arid,  as  Monet  aflerts,  p,  3x3.  of 
hit  Treatife  on  Afitallic  Solutions^  edit.  1775. 

Macqucr  fays  abfolutely,  that  cinnabar  is  not  attacked  in 
the  humid  wajj  by  any  of  the  chemical  folvents :  the  vitriolic 
acid,  however,  when  urged  by  hear,  may  be  faid  to  calcine 
it,  as  will  be  mentioned  hereafter. 

Mineralogies  reckon  fix  varieties  of  cinnabar  naturally 
found  in  the  earth :  i.  Friable^  commonly  called  ^^u^^rj  of 

Q  q  ciKnabar^ 
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This  is  of  a  red  colour ;  and  its  fpecific  gra^ 
vity  to  water. is  as  7500  to  1000. 
a.  Loofe  or  friable  cinnabar,  Cinnabaris  Jrtabi-^ 
lis^  it  looks  like  red  ochre. 

It  is  found  in  the  Duchy  of  Zweybruck  or 
DeuxpontSj  in  Germany.  ' 
K  Indurated.  Miner  a  Mercurii  indurata  ;  fblid 

*  cinnabar*     Is  of  a  deep  red  colour^   and, 

•  with  refpcft  to  its  tcxtur^i' is  either, 

1.  Steel-grained,  {lom  Siebenburgeni 

2.  Radiated ; 

3.  Compofed  of  fmall  cubes,  or  fcaly,  from 
Idria  anrf  Hungary  ;  or  * 

:     4.  Criftallifed, 

...  ..u<  in 


annabar^  or  nativi  virmlUlon*.  It  hai  the  conflfience  of  a 
vejy  fine  powder,  aad  fometunes  has  a  needle  fonn  appea« 
ranee.  It  is  found  in  Idria^  in  the  J^\x%Q.hy  oi  Deux  pQnts^  at 
JIdgnidot  in  Normandy:  2.  Strjatid^  in  thp  form  of  Miidks^ 
which  are  fometimes  difpofed  into  radiations  from  a  common 
center.  It  is  very  brittle,  and  contains  the  greateft  quantity 
of  quickfilver.  It  is  found  at  Almoden^  in  the  Dutchy  of 
Deux  PontSy  and  in  Tranjyhania :  3.  Lamel/atedf  or  in  Che 
.form  of  leaves:  it  only  differs  by  its  figure  from  the  pre* 
ceding,  and  is  found  with  it :  4.  Granulated^  of  a  dark  red 
colour,  often  of  a  compa£l  and  folid  texture :  fometimes  its 
colour  is  pale,  like  the  peach-tree  flowers.  It*  is  feiind  ac 
'^Stebanburgcn^  and  at  the  above- named  places  :  5.  the  JrgiU 
Jaceous  cinnabar,  fo  called,  on  account  of  its  mixture  with 
day,  and  fat  earths ;  its  form  is  lamellated,  and  is  eafily  dif- 
folved  in  water,  on  account  of  the  earthy  mixtures.  It  it 
found  at  Idria  and  If'olftein :  b.  finally,  the  Crjflalizid^ 
lyhich  is  oftep  tranfparent.     AScngez. 

ProfeiTor  Bnmnich,  in  particular,  fays  alfo,  in  a  Note  to^ 
this    Se^ion,    that    fonie    tranfparent    pieces   of  cinnabar 
are  found  alfo  iu  the  mine  near  NeW-MserkteI|  in  Carin« 

thia* 

'      ^  The 
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4.  In  a  cubical  form;  it  Is  tranfparent,  and 
deep  red  like  a  ruby,  from  Mufchlanfberg  in 
Zweybruck. 


The  finer  coloured  cidnabrine  ores  are  never  worked  for 
eitrading  the  mercury,  but  employed  as  pigments ;  but  they 
have  been  very  injudicioufly  preferred  to  the  more  pure  fac- 
^ckHii  cinnabar  for  medical  ufes;'a8  we  feidom  xnizi  with 
any  native  cinnabar^  thac  bai  liot  fome  mixture  of  earthy  or 
iiony  matter,  nor  with  ^'0  pieces  t^at  pcrft6^1y  agree^  ,,{9^ 
the  fliops  three  principal  forts  ate  diftinguifhed ;,  vh^.  i^  in' 
ai^5  weighing  from  i'  to  6  and  niore'bunces :  a*  in  grhins 
prepared,  by  breaking  the  wt)Tfef  maffes,  and  picking  ()ut  the 
beft  tx)loiired  bits:; and  %.  ramfi^  cinmbar\,  which  is  prepared 
lqf:,waibieg  of  fhe  Uglftcrimpuf'^ties  ^hat.jire  fpund  in,)t. 

:No  patii^e,  cinnabar,  ihould  ever /be  employed  internally 
as  uMidfte/ withbiit' being  purified  by  fubrirtiitio'd.  1  have 
fle<^  Mt  With  any  natWd  cihuabar,  fays  Newmann,  that  did 
mttJcvTc  on  fubltmation.'a  grey  afe  gr  i)and,  amounting,  in 
A&rent.  parcels,  frpm  one-jfi;i/^  to  onet/f//^.pf  the  mineral 
employed:'  the  refiduiim  had  no  gold  in  it,  although  the  co« 
hrar  of  \H  foldttbn  and  preapitate  gave  at  the  firft  fight  fome 
expcAatioa*  '.f 

It  it  obfervablcj  ffys  Newman^  p.  1^7,  of.his.firfi  vol.  in 
ftro.  .that  though  vitdplic  acid  forms  with  mercury  a  lively 
yellow  concrete,'  called  Tu'rfeth- Mineral!,  and  with  the  in- 
flammable principle  (the  phlogiftk:  fubftance)  a/yr/Ziu/fufphur : 
and  althoogh  fulphui'  itfelf  forms  with  mercury  a  beautiful  red 
cinnabar  (.yet  the  fam^  vUrioUc  acili  totally  4eftroys*  this  red 
€tbitr^  rendering  it  as  whiic  as  milk.  I  repeated  this  curious 
proceffl  jiift  befoiv  I  wfot^  this  Note,' W  ftiund^  that  the 
Vjfrtafr  add  ^fipei  bot  prodttc^imiiicJia,tply  the  lealt  ir^i^^r  of 
c%kur  in  common  cinnabar;  but  being.digeAed  in  a  giafs  cup^ 
oyer  i;firong  fand  heat,' it  foqn  turned  as  white  as  cream:  and 
the  vitnolic  acid  took  the  form  of  a  ilroiig  fulphureous  and 
volatil  vapour,  vety  fdffnca ting -and  corrotive;  emitting  very 
piereing  fumes  for  fome  time^  which  turned  black  the  paper 
h  was  covered  with,  and  deflroyed  its  texture^     The  Editor ^ 

m 
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Impftre  GnmA/&s, 

^  .  ■  I 

k  •  ■ 

*J^  three  foUavdng  rfx^f^^p^  ores  ^efcprii 
to  be  treated  of  in  a  ieparate.  pkce  from  tka 
pure  cinnabar  of  the  ^tceiip^  it&ion. 
:  i\k  mercuTi^  pr?  ts;^  fe^^^    ^  Wria^^  ftvs; 

.  j3cB«jrt;  (p.  57,  pf  M  J:77^»)^  wlicf«i  Ute 
■  ^r --merctiry  lies  in  an  earth  or-  uoiKy  -0»  if  ib 
were  in  a  deafi  fbrtt;f';  aj^diias  the»pj>c^ 
an(?e  of  a' FcdrVrowi^  iron-iloAe;  buitic  i^  * 
isivch  heavier  thaa  lhal^«  It  cg»lt9iMi 
from  3  quarters  to  7  eighths  of  the  putreft- 
mercury;  leaves*  after  difl^Uatibp,  a  voy^ 
black  itron^  earm  t>ehin4.  aPrd  £^M«i;  $HO/e 
marks  of  cinnabar.  This  mineral^  hasi^T. 
ever,  feenas  not;  i^kh  that  partieukr 
proper^  as  already  n[ientv>aed,  to  be  call^ 
.  a9  ore%  but  may  rather  be  placed  (^.1)^0 
native  mercury m  Foras  wedanotk^iMMrth^ 
ultimate  divifibility  of'  mercury,  we  caa- 

i»t  juftly,  det6j:pii|),9  fte  .ppipj  gif  its  fljuL- 
.   dity»  althoiogh  it&gkibAU^tr  maf  jQft  noiWfir 

be  difbeitiible. 
Thefe  are  the  words  of  thL<J  great  M^tjillur-' 
gift;  and  had  he  not Jfaid^th^t  this  oi,e.  ac- 
quired a  £ftiliation  to  d*^iengag«  the  ai^^tal^  it 
might  have  been  ranged  amoi>g  t>he  native 
cu^filver  ores.  Such  as  it  is,  it  defervcs  to  be 
Uoticfid  ill  this  place.     Tbf  Editor. 

2.  Liver 


a.  Lifer  xxe^  Which  is  ftioft  coinmo!i  in 
Idria,  and  has  its  aazne  from,  its  colour. 
To  all  outward  appearance  it  feiembles 
an  indutated  ixton^ay ;  but  its  weight  dif- 
coTcrs  that  its  contents  are  metallic.  It 
yields  fomecimes  eighty  pounds  of  quick- 
iilver  per  hundred  weight. 

3»  Burning  ore.  £rtf^-^2;  in  German.  This 
ore  may  be  lighted  at  the  candle;  and  yields 
from  nine  to  fifty  pounds  of  quickfilver  per 
hundred  weight.  Brunnich  in  bis  aditions 
to  9ur  Author*  s  Mineralogy ^ 


SECT.     291.     (Additional.) 

l^ckfitvir  mineralized  vJitb  iron  6y  fulphur. 

Pyritous  Cinnabar. 

Sir  Torbera  Bergman  inierted  this  ore  in  the 
Sefi.  177.  of  his  Sciagraphia^  and  feems  doubt- 
AiU  wnether  this  be  a  diftind  fpecies  froiti 
the  cinnabar ;  as  the  iron  is  perhaps,  fays  he^ 
only  mechanically  diffufed  therein.  Mr.  Mon- 
ges  remarks,  that  there  are  but  a  few  inflances 
of  cinnabar  in  which  iron  is  not  found  iu 
its  calcined  form ;  though,  in  the  a<^  of  the 
ore  being  reduced,  it  pafles  to  its  metallic 
ftate,  and  becon>es  capable  of  being  afted  on  by 
the  load- (lone.  But  if  there  are  pyritous  cinna- 
bric-oreS)  as  there  is  not  the  leaft  doubt  of  their 

Q^  3  exiilenc;^ 
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dxiftencc^  they  defcrve  to  be-  ranged^,  in  a  fe** 
p&rate  fe^ioii,  by  themfelves. 
'^ '-  Ahothcir  pyritous  pre  of  cinnabar  was  found 
at  Menidotj  near  St.  LoAn  Lower. Normandy.  It 
confifted  in  grains  of  different  fizes,  of.  a  red 
brown  colour :  they  had  a  vitriolic  tafte,  ancL 
a  fulphureous  fmell. 

'Pyritons  ores  of  this  kind  are  found  alfb 

at  'Almaden  in  Spaln^  and  at  Stablberg  in  the 

Palatinate.     The  cinnabric  pyrites  of  this  laft 

pkte  are  of  a  dodecaedral  form.     The  Editor 

^roti}  5t?w^r^'i  Mineralogie,  vaUz.  p.  x66. 
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^ckfiher  mineralized  with  Jilver  by  the  aerial 

acid  J    and  fulphur. 

This  feems  .tp  be  a  native  precipitate ^ryj 
or  calx  of  mercury.  It  is  faid  tp  have  beep 
lately  found  in  Idria,  \i\  hard  cprpp^iSl  mafles 
of  a  brownifti-red  colour,  &c.  Mr.  Kirwan 
extra£ted  a  part  only  of  this  article  from  the 
'Journal  de  Phyjique  for  January  1784,  p.  61. 
I  will,  however,  tranfcribe  a  fuller  account  of 
this  article,  as  it  fe^ms  to  afford  fome  further 
information. 

Thi?  ore  looks  as  a  calciform  mafs,  of  a  fqlid 
and  haVd  texture.     It  is  of  a  brown-red  colour 
on  the  outfide,.  but  of  a  red  colour  in  ^ts  fraci^ 
ture,  which  is  granvjlated, 
'       ^  .    Various 


Ml  apt*         FERVscT  metals;  59j^ 

Various  little  globules  of  mercury  were  con- 
tained in  its  pores,  which  are  rendered  vifible 
by  being  heated,  ^but  are  foon  re-abforbed  by 
coolingk 

Expofed  in  an  iron-fpoon  to  the  (ire,  the  red 
colour  became  more  vivid ;  but  by  cooling,  it 
turned  yellowifh. 

DiftUled  in  a  pneumatic  apparatus,  a  quan* 
dtr  of  dephlogijiicatid  air  was  produced,  though 
lets  by  a  fourth  part  than  an  equal  bulk  of 
common  cinnabar  fhould  produce ;  and  about 
nmty-one  parts  ^r  centum  of  running  quickfilvpr 
were  revived. 

One  ounce  of  this  ore  being  diftilled  in 
a  glafe  retort,  a  little  yellow  powder  was  left, 
which  weighed  i  of  a  grain^  and  ftained  the 
bottom  of  the  retort,  as  the  calx  of  (ilver 
^nerally  does  on  white  jglafs  in  (imilar  circum* 
ftances.  This  powder  being  fufpe£ted  to  be  a 
calcined JUver^  was  cuppelated,  with  i^  grains 
of  lead^  after  being  wrapped  up  in  a  paper*, 
in  order  to  offer  the  phlogifton  of  the  burned 
paper  to  the  later.  After  incandefpence,  tlie 
increafed  weight  of  the  lead,  over  that  of  the 
teft  of  compariibn,  proved  th^t  the  calx  was 
reduced  into  its  metallic  flate  of  (ilver,  and 
mixed  with  the  lead. 

If  this  account  can  be  relied  upon*  it  will 
j)rove,  that  quickfilver,  even  in  a  calciform 
ftate,  is  naturally  found  mineralized  with  filver, 
by  means  of  fulphur.     The  Editor. 
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SECT.    z^S'    (AMtioaaT)    ' 

"P^iitQus  Mtfciirial  Ores^  mih  Silver  atii^  pibir 

Metals. 

Mr.  Monet,  in  his  S{).  y^j.  relates,  that  He 
found  in  a  metallic  ore  btought  ftdih  DMphinlf^ 
In  1768,  byMr.  d6  Montigny,  the  folJcrttinfe 
contents.  This  ore  is  of  a  grey^  br  kittbitrjb 
colour,  and  friable.  On  being  analyzfed,  6tie 
hundred  weight  of  this  ore  afibrdtd  ■^  part  of 
mercury  and  4  or  5  ounces  x^ijiher. 

Tfjp  remainder  was  iron^  cobalt ^  bfjtnic^  and 
fulpbuh  See  his  Mineralogy y  p.  3^2,  qitohd  Ih 
Mr.  Kirwan  at  ^  312*  and  by  Mr.  Mongei,  |f 
178.6- 

Cinnabar^  mixed  with  arfinicy  or  realgar^  is 
faid  to  be  found  in  yapan^  according  to  Liii. 
Von  Gmelin,  quoted  by  Kirwan,  ibidem^  p.  31I. 

At  Morsfelci  cinnabar^  and  the  white  calx  of 
arjenicy  ptefent  themfelves  in  the  fame  rocl^. 
Kir  wan,  ibidem. 
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Quickfilver  mineralized,  with  fulphur  and 

cppper. 

Mercurius  cupro  fulpburato  mmraUJattu. 

iThis  ore  is  blackilh  grey  of  a  glafly  texture, 
Vbik  bHtti'e;  crackles  and  fplits  exceflively  in 
the  fire ;  and  when  the  quickfilver  and  fulphur 
lire  eviiporated,  the  copper  is  difcovered  by  its 
cOibmOh  opaque  red  colour  in  the  glafs  of  bo- 
rax, which,  when  farther  forced  in  the  fire. 
Or  fluted,  becomes  green  and  tranfparent.  It 
is  found  at  Mufchlansberg  in  Zweybruck,  01; 
the  Dutchy  of  Deux  Fonts  [a]. 


[«3  It  if  faid,  that  there  is  alfo  found  io  the  fulphur  ia 
idria,  a  black  cinnabar,  that  retai^t  the  colour  in  the  fubli- 
nation,  which  feems  to  indicate  an  abundant  phlogifton  in 
the  fatphur ;  btst  this  requires,  however,  a  further  confirma* 
tiofu     The  Juibfr. 

Dr.  J.  R.  Forfter  fays,  too  boldly  on  this  matter,  that  the 
Author  ':.u(l  have  been  mifinformed,  as  no  fucb  cinnabar  hat 
iVir  b«cn  found;  and  adds,  that  a  certain  learned  nian 
thought  he  had  llkewife  difcovered  Ibme,  near  the  copper 
"Ores  at  Lauterberg  *,  but  that  it  proved  to  be  a  red  copper 
tfHit  which  is  ilill  found  there  fometioies.     The  Editor. 

SECT, 
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^tckjiher^  mineralized  by  the  marine  and  vitri^ 

olic  acids ^ 


Mineralogy  owes  the  difcovery  of  this  ore  to 
Mr.  Woulfe,  who  publiihed  the  account  of  it 
in  the  Phil.  Trknf.  of  London,  for  the  year 
1776.  p.  618,  and  following. 

It  was  found  in  the  Dutchy  of  Deux  Pqnts,  at 
the  mine  diftinguiftied  by  the  name  of  Ober^ 
mofchal. 

It  had  z  Jpar^like  appearance.  Thi$  ore  Is 
either  Bright  and  white^  or  yellow  or  black. 

It  was  mixed  with  cinnabar  in  a  ftony  matrix: 
and  being  well  mixed  with  I  of  its  weight  of 
vegetable  alkali,  afforded  cubic  and  o<5lagonaI 

cryftals,  that  is^  fait  of  Sylvius,  and  vitriolated 
tartar. 

The  marine  fait  of  this  mercury  is  in  the 
ftate  of  fublimate  corrofive.  The  iiditor  from 
Kir  wan,  p.  309. 


SECT. 
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SECT.    296.     (aio.) 

Obfervations  on  ^ickfiher  (ay 

The  divifibility  of  quickfilver  in  the  cold 
might  occafion  iome  doubt,  whether  it  really 

defer  ves 


[tf]  I.  The  Noble  Author  fpeaks  in  the  beginniag  of  this 
Se&on,  about  the  great  div'tfikiUty  (or  rather  fluidity)  of 
Meicuiy  to  the  common  temperature  of  our  climates ;  becaufe 
it  was  not  known  in  his  time,  that  this  metal  becomes  fotid 
and  mgUeahtff  when  expofed  to  the  cold,  indicated  by  the  40 
degrees  below  nought  in  the  fcales  of  the  two  thermometers  of 
Pabrtnhtit^  and  of  Cei/ius^  as  has  been  already  mentioned  in 
Note  [tf]  to  Se6k,  286,  It  has  alfo  ))ecn  (h^wn,  in  the  fame 
Note,  why  Mercury,  far  from  being  reckoned  as  one  of  the 
femi-mctals,  deferves  rather  to  be  ranked  among  the  perft& 
m*taU^  on  account  of  ic5  eflential  properties,  which  were 
either  unknown  formerly,  or  not  attended  to. 

2.  But  this  metal  poflcfles  moreover  fome  other  fingular 
qaatities,  and  is  applied  to  various  ufeful  purpofes,  as  well 
pbilofophical  as  (economical,  p;irt  of  which  requires  at  leaft 
to  be  mentioned  in  this  and  in  the  next  Note. 

3.  A  notable  property  of  quickfilver  is,  that  of  its  being 
almofl  regularly  expanded  or  contrailcdy  in  its  bulk,  according 
to  the  greater  or  lefs  quantity  of  heat  to  which  it  is  expofed, 
as  Mr.  De  Luc  and  other  philofophers  have  fatisfa^\orily 
proved.  It  is  on  this  account,  as  well  as  on  that  of  its  poi- 
feffing  a  pernnncnt  form  in  all  the  common  variations  of  the 
atmofphere,  that  mercury  is  the  fitted  of  all  known  fabft?.nces 
in  nat^ire,  to  indicate  with  nicety  the  degrees  of  heot  and  cold^ 
at  any  time  or  place  whatever,  independently  of  any  reference 
|o  our  fenfations,  which  are  continually  varying. 

4.  The  relative  quantity  of  this  increafe  or  variation  of 
mercury  in  its  bulk,  has  been  afcertained  by  SirG.  Shuckburg, 
to  the  Phil.  Tranf.  for  1777,  p.  566..  to  be  ^|J  y  (— n.^r; 
though,  by  er^or  of  the  prel's,  it  is  there  marked  ih)%  ^^om 
'       •  *    '     •     ^  the 
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deferves  to  be  called  a  metal,  if  it  had  not  a 

right 


thtjreizing  point  of  ice  (or  from  its  melting j  which  is  a  more* 
prccife  pvint)  to  that  lik  which  water  M/r«  -To  Ihis  quantity, 
faowcver,  mud  be  added  ^^^  on  account  of  the  expanfion  of 
the  tube  in  which  the  experiments  were  maddi  to  that  tb^  ffhole 
increafe  of  the  bulk  of  raeitury,  b/  the.  vtrjation  of  tbcfe 
two  temperatures,  ao^ouats  to   =J__(|j22±^=!g^ 

of  its  former  bulk. 

5.  This  quantity,  however,  being  too  fmall  to  be  eafilj 
perceived^  rehdercd  it  necefl*afy  to  make  ufe  of  a  proper  tea* 
thvancc  to  form  that  very  ufeful  inftrum6tat,  called  the  7&na#* 
meter.  This  confills  in  a  hollow  ball  of  glafs,  blo^n  at  the 
end  of  a  narrow  tube  of  the  fame  fubftancci  whofe  bore  muft 
he  vcty  fmall  and  very  even  in  its  whole  length.  This  being 
*i\cl!  filled  with  pure  mercury,  boiled,  and  hermetically  fealed, 

■  uithout  leaving  any  nir  in  the  infide,  is  expofed  to  the  heat  of 
boiling  water,  when  the  barometer  fiands  at  30  inchec,  the 
mean  of  its  variations  in  our  climates.  The  point  ani'wering 
to  tht  upper  furface  of  the  inclofed  mcrcurv,  is  marked  wiin 
a  filk  thread  round  the  tube,  and  afterwards  marked  therein 
vf'nh  a  file;  a  fimilar  mark  being  taken  alfo  when  the  inftm- 
mcnt  is  immeried  in  thawing  ice.  The  inten'al  between  chefe 
two  marks  is  tranfpofcd  upon  a  brafs  fcale  annexed  to  the 

tube. 

6,  This  fpace,  or  iu rental,  is  divided  into  180  equal  parts, 
or  aegfeci.  according  to  the  fcalc  of  fahrenheit;  or  into  100 
^egre  j,  according  to  that  of  Cclfius,  ufcd  in  Sweden:  or  into 
%odigyeei^  according  to  that  of  Reaumur,  ufcd  by  the  French. 
In  th^  firil  Scale  the  number  212  is  put  on  the  mark  of  boiU 
ine  u*/i/rr;  32  on  the  freexing  point;  and  the  0°  on  the  32 
divit;on  below  it.  This  is  the  mod  convenient  of  the  three 
thcrmoirciiical  fcalcs,  fince  all  variations  of  heat,  in  common 
obicrvdtions,  are  diftinctly  and  fimply  announced  ;  and  are 
liTi.iil  tnougii  10  render  the  ule  of  fractions  unncceiTary ;  but 
thoic  of  hcaumur  and  Ltiftui^  each  of  the  firit  being  equal  to 
2  zz!^  oi  Fahrenheit^  and  each  of  Cefjius  to  1,8  of  the  fame^ 

^require  often  to  be  fiibdivided,  and  to  be  diAlnguiflied  by  the 

uords  ahovi  or  beiOw  nought^  to  be  uuderflood  without  mif- 

takf .     Thus,  for  inilaiiCc',  25  degries  of  the  Swedilli  thtrmo- 

a  meter^ 
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ffgkt  W  it  fbom  die  earlidt  tiRies,  be{»g  then 

reckonedf 

qf  Fain^hpft  fwlc ;  and  the  &ma  nnmbpr  ^f  4fgriis  of 
R^ufiMir*!  fqil«»  «Fe  asX:(»  i$;£:34=:89^,  or  to  14J;  of  the 
imfi  iC«Jk  of  Fahroihiih 

7.  It  was  affirmed,  in  the  bcgtnpingf  of  this  Note,  th^t  the 
cxpai^bov  of  ibi^  Ijiujik  of  quickfilver  by  heat,  ^re  nciidjr  (for 
tbb  ve  «W^  ^^ift^  A)  i*^  ^  regaUr  ajrUhruetic?!  progrfffion, 
S|pm4w£  fiQ  (he  m^^^J^ity  of  heat  i%  is  ex]>off  4  to ;  aod  ^h 
&«m  to  he  the  caftw  ac(;ordia^  to  the  Tabic  published  by  the 
&ipe  V^i.  in  I«UOt  aj^  p-  3P9»  9C  hi?  firft  voliuae  oa  the  il/f- 
4ifel^m  ^f  th  ^4tmi^birif  The  f^Jlowin^  extr^a  0/  t!u« 
tjiJ^  Aiewa  th^.  va^aUPAi ;  and  the  firft  ai^d  tecQe^  dii&reiieev 
are  added,  in  ordf  r  tp  render  thefe  irre|;ularitie8  ni<ve  fediibie* 
Thppr^^  Mk  ^  can.  hardly  l?e  co^oeived  from  the  nature  of 
Vljr  fiihiUnccif  withoyt  the  i0flqeouce  of  extraneous  and  acci- 
^WOl^  cajiici^  which  m^iy  have  efeapcd  the  attention  of  tho 
obtoTfcr »  a^cidlier  h^ve  the^  beeo  fovu^d  exa^ly  true  by  Dr. 
Cnirfi>fd«  M((-  deLyp  f^ppofea  the  who{f  heat  from  the 
wMmg  id  to  that  of  hilin^  WO/lfir^  to  be  divided  into  80 
tfn$f  ^  tbe  frad^oai  fubdivi^pq^s  of  which  he  cvprefle* 
the  abf^lute  quantities  of  heat,  anjTweriag  tp  each  $  or  zo  de* 
greei  of  £eatiniiu:'s  thermon^eter  (  =  22,;  of  Fahrenheic^s- 
fcale) ;  fo  that  the  whole  fum  of  thefe  fradions  amounta 
cs^ly  to  the  aQTuffied  number  8q  ;  they  are  as  f^rflpws  : 

lUttBimr^           Fahronkek's       Quantifies  Kirft  Secoad 

Dflgr.  80 112 

70 189,5  9»44  ^6 

do 167  9,60  *  +,ofr 

40 122  9^86  'l^  -,ofr 

30 99»5  iOto8  *j^  +,10 

ao  »  •  ,  . .   77,  1.0,20  '^jj  —  .of> 

*o 54>5  10,3a  '  g  -.18 

o 3a  10,74  ^ 

g.  Our  Author  obfcrvcs  (Sea.  286.  [b]  p.  57^  )  that,  aU 
thoueh  a^crtMiT  is  fluid,  it  is  by  no  means  wr/j  unlcis  ibme 
water  be  intermixed  in  its  fubftancc.    This  lail  is  4  faa  I  have 

chanced 
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reckoned  among  the  metalst  when  even  they; 

were 


■•■« 


thanced  to  fee  mbre  thah  once,  by  the  wateiy  vapout  thai 
afofe  froffi  boilirigquidkiiltrer^  pf^ioufly  to  fill  therewith  fbnie 
barometers.  But  chemift^y  left  siccurate  in  their  wordi,  ez« 
preft  fomeiimes  the  adheilon  of  this  metal  to  filv€r  and 
gold,  faying*  that  it  wets.them^  on  account  of  the  external  ap- 
pearance arifing  from  the  ftrong  attraction  it  hat  to  both. 

9.  Though  tnercury  does  not  aft  on  earths;  it  unites  and 
amalgamates  with  the  greateft  part  cff  metals.  This  is  a  kind 
of  folution  which  makes  no  effervefccnce,  becaufe  no  fixed  air 
arifes  from  thefe  procefles;  and  if  any  lofs  of  phlogifton  hap« 
pens  in  the  conflidt,  it  is  neither  very  confiderable^  nor  with 
fuch  ^  rapidity,  at  to  render  it  felf-known  to  our  fcn&t,  as 
the  Chemiftt  of  Dijon  remark.  Vol.  III.  p.  425. 

10.  The  following  articles  relating  to  thefe  amalgamationi 
of  mercury  with  other  metals,  are  extracted  from  the  iamcf 
third  volume  of  the  Chemiftry  of  Dijon,  where  the  experiments 
of  Mr.  Sage  of  Paris  are  frequently  quoted ;  and  therd  it  not 
the  leafl  doubt,  but  they  have  been  repeated  and  well  afcer- 
tained  by  the  fame  Academiciahs* 

11.  The  amalgam  of  gold  and  tnercury,  cryftailifet  into 
quadrangular  pyramids.  Six  ouncet  of  mercury  are  retained 
by  one  of  gold  in  this  cryHalUzation ;  but  that  with  filver 
cbntains  one-fourth  more  of  quick lilver. 

It.  The  ftrong  mutual  attradion  between  mercury  and 
gold  or  filver,  is  the  ground  of  the  method  of  feparating  thefe 
metals,  when  they  are  native,  from  the  earthy  fubftancet, 
that  are  naturally  found  mixed  with  in  the  minet;  tha. 
fmallefl  metallic  particles  forming  an  amalgam  with  it.  Part 
of  the  mercury  is  llrained  off,  and  the  remainder  it  afterwards 
difSpated  by  the  heat  of  proper  furnaces  built  for  that  pur* 
pofe. 

13,  This  amalgam  ferves  alfo  to  cover  pieces  of  copper 
and  filver,  with  a  golden  furface,  fo  that  they  appear  as  if 
intirely  made  of  folid  gold. 

The  pieces  being  well  cleaned,  arc  dipped  in  a  feeble  aqum 
forth  ;   afterwards  in  a  nitrous  folution  of  quickfilver.  whicli. 
covers  their  furface  with  a  kind  of  filvering;  and  finely,;  the 
amalgtiu  of  gold  it  vtfy  equally  fpread  over  thcmt  thit  being 

don^^ 
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the  piece  11  expdied  Co  a  proper  heat  to  volatilize  the 
metcuryt  which  leaves  the  gold  ftronglj  adheriag  to  the 

BEietal^  Uc* 

14.  The  amalgam  with  filver  it  alfo  fufeeptible  of  ciyftaU 
fixatkm*  It  aiTumet  a  dendritical  form :  and  eveiy  ounce  of 
filver  It  tains  8  of  mercury*  It  it  with  this  amalgam  that 
if  pnxlnced,  hy  means  of  nitr$us  Mcid^  well  freed  from  the 
vitriolic  hj  the  nitrous  fotution  of  filvgr^  that'  curious  ap- 
parent vegetation,  called  drhor  Diatut^  or  Jrkor  Pbilofofho^ 
rwtu     The  following  is  the  ihorteft  procefs. 

Diflblve  ^  pro/i  (=1228  graituzzi^X'ji)  of  filver,  and  t 
(sa  X  7a  gr.)  of  quickfilver  in  fure  nitrous  acid;  add  to  the 
falotioQ,  when  made,  $  ouncis  (=r$X576  gr.)  of  diililled 
water:  put  this  folution  into  a  fphencal  veilel  of  white  glafs, 
at  the  bottom  of  which  muft  already  be  put  6grofs  (pX'/igir.) 
of  an  amalgam  of  filver,  of  the  confidence  of  butter :  let  the 
ftlel  be  kept  in  a  quiet  place,  free  from  any  ihaking  or  ex- 
tenal  agitation ;  and,  at  the  end  of  fome  few  hours,  the 
figure  of  a  bufh^  or  tree  of  filver,  will  be  formed  within  the 
water  of  the  glais  velTeL  The  metals  contaiaed  in  the  folution, 
and  in  the  amalgam,  attra&  each  other;  and  a  number  of 
iinaU  tetrahedrai  cryftals  are  formed,  which  lay  hold  at  one 
another's  end,  and  form  the  appearance  of  a  vegetation,  as  I 
have  (een  in  various  cabinets  of  Natural  Curiofities. 

!{•  Qliickfilver  is  alfo  employed  in  Chili  and  Peru,  to  cx« 
trad  the  native  filver  from  its  ores,  by  amalgamation,  as  ha# 
jolt  been  related,  of  thofe  of  gold :  the  mercuiy  is  either  fe-* 
parated  by  diftillation  in  large  retorts  of  iron;  or  elfe  the  mod 
fioid  part  is  prefifed  out,  and  the  remainder  is  driven  off  by  a 
diftillattoo  per  difanfum^  putting  it  in  a  kind  of  metallic  ^tv^ 
over  a  vcflel  of  water,  to  receive  the  mercury,  which  is  driven 
down  by  the  fire  lighted  in  a  veflel  above  the  amalgam. 

16.  Copper  amalgamates  very  difficultly  with  mercury,  and 
only  by  mixing  blue  vitriol  with  mercury  and  water  in  an  iron 
retort,  over  the  fire.  The  acid  attacks  then  the  veflel,  and 
the  copper  is  precipitated  in  a  metallic  llate,  which,  by  (lirring 
it  hot  wi(h  an  iron  fpatula,  unites  to  the  mercury ;  but  it 
(hews  no  kind  of  cryilallization. 

17.  Two  ounces  of  melted  lead  being  |>oured  on  a  pound 
of  mercury,  produce  a  half  fluid  amalgam,  which  being  de« 
canted,  gives  fome  crydals  like  thofe  of  lUver.  One  ounce  of 
shcfe  cryftals  retain  one  and  a  half  of  mercury.   This  amalgam 

•     •  if 
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h  adyantageoulljF  empkqre^  to  lute  the  glaft  feflida,  ia 
fpec\mct{M  of  Naturai  ififioiy  ^e  to  be  ppcferved  in  i|nritt  «f 
wine,  as  it  has  an  admirable  effe£t  in  preventing  cviqwmtMi 
by  the  clofe  fioppage  it  makes. 

z8.  The  amalgam  of  quiokfilver  with  tia,  is  advantageoofc 
employe^  ia  making  looking^glafies^  or  roiimra.  The  thui 
fliect  of  tm  is  laid  down  on  a  large  iat  table  ol  Aoae:  a 
proper  quantity  of  nercuiy  (in  which  fome  tin  h^  btoa  <fii* 
iolv^d,  to  avoid  its  deftroying  the  t&ti  flieet)  is  rahbed 
with  a  lump  of  cloth  like  a  flat  bong,  ^ni  the  ^Mk  is 
fully  Aided  upon  it  from  one  end  to  tiui  otjbe^i  in  ^Mh  a 
manner,  that  the  dirty  cruft  of  the  quic)Efilver  if  dn««&  o$ 
before  it'a  edge ;  the  glafs  is  then  loacled  with  weights  9I&  opor  | 
l>y  inclining  gradnaily  the  fkone*table,  the  faspet^LaaoM 
is  difcharged ;  and  in  a  £ew  hoort  both  oolMre  together, 

29.  The  amalgam  of  tin  is  &fceptible  of  nyjbttizatktfi^ 
whichas  in  the  form  of  thin  ihining  UmuM^i  ^Mirk^  polygoaoae 
cavities  between  one  another.  Two  oviaces  of  tin  retaia  6  of 
mercury  in  this  cryflailization. 

.  Qyickfilver  produces  no  aihalgam  with  hm  (9ee  Note  [i]f 
N^  3.  to  p.  580.),  nor  Wiih  r^ulus  rf  ofUUtLM^,  The  £rib  le 
the  befl  intermedium  to  revsine  mevouiy  from  oioaabar:  and 
aatin^ony  is  alio  employed  Ibipetimes  for  the  fame  operatioo^ 
though  not  with  equal  advantage.    See  the  Note  to  p.  593, 

ao.  The  amalgam  with  bifiputh  may  be  periqnned  by 
heat :  it  produces  regular  ciyftals  of  an  e^ediral  form,  and 
lamellated  triangles  and  heaugons;  they  are  black  oa  tha 
upper  furfaccy  and  fhining  uodemc ath;  two  oiwcca  qf  btfmutii 
retain  double  their  weight  of  aaercury  in  thit  ci^i^allixatioa. ' 

21.  When  fufed  zinc  is  poured  on  n(iereury,  a  crackltog 
aoiie  is  heard,  that  refembles  what  is  produced  by  a  hot  bodv 
when  thrown  into  boiling  water.  This  amalgam  cryftalliiee 
very  well  into  lamellated  hexagonal  figuresi  lea^og  cavities 
among  themfelves.  One  ounce  of  zinc  retains  two  and  a  half 
of  mercury  in  this  cryftallization. 

22«  Quickfilver  does  not  amalganuite  with  arfinic^  but  by 
the^ force  of  heat,  and  this  in  a  very  I'mall  quantity  ;  nor  doea 
it  amalgamate  with  cebaU  nor  with  nUkU. 

Mr.  Machy  obferved,  that  on  the  a6t  of  amalgamation, 
feme  cold  is  produced.  He  covered  the  ball  of  a  thermometer 
with  tin<foil,  and  putting  it  on  mercury,  the  thermometer  fell 
fome  degrees.    This  phenomeooa  thoroughly  agrees  v^ith  the 

new 
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new  do£krine  of  Dr.  Crawford  on  Elementary  Fire ;  as  a  folid 
body  ffK^uires  a  greater  addition  of  heat  to  pafs  from  the  folid 
to  the  fluid  Harerfo  that  the  fenlible  heat  of  the  thermometer 
muft  be  diminifhed,  to  unite  to  the  tin-foil,  with  which  it  wag 
toveredy  in  the  moment  of  becoming  fluid. 

23.  This  metal  always  feels  cold,  when  touched,  in  the 
common  temperature  of  the  atmofphere.  Fourcroy  fays,  that 
we  are  deceived  in  this  cafe  by  our  own  fenfatiohs;  for  the 
thermometer  being  dipped  in  the  fame  mercury,  does  not 
(how  any  lower  degree  of  cold.  The  great  continuity  of  cori- 
caA  between  the  live  fltin  and  the  numerous  metallic  parti- 
cles, in  an  equal  fpace,  which  are  proportional  to  its  great 
fpecific  gravity,  neceifarily  produces  a  Wronger  fenfation  of 
irs  own  temperature,  this  being  always  much  lefs  than  that 
of  a  living  body;  and  of  courfe  the  multiplicity  of  thefe 
points  of  contad  being  all  applied  at  once  to  this  organ  of 
our  fenfation,  muft  be  mbre  powerfully  felt,  than  whenever 
we  touch  any  other  matter  that  is  lighter  in  itfelf,  or  of  a 
much  Icfs  denfity. 

24.  On  the  contrary,  it  is  generally  obferved,  that  qnick« 
filrer,  when  expofed  to  the  fame  degree  of  htat^  and  in  the 
fame  c i re um (lances,  with  various  other  bodies,  becomes  fooner 
hat  than  any  of  them.  The  fundamental  principle  of  this 
phscDomenon  confiAs  in  the  fma/i  quantity  offpedficfirtj  or  in 
the  Ufi  c^pac'ityy  with  which  metcury  is  naturally  endowed 
for  receiving  heat.  This  is  fuch,  that,  compared  with  tbb 
capacity  of  water  for  the  fame  purpofe,  it  is  in  the  ratio  of 
0,033  to  100,  as  appears  by  the  Tabic  I  have  pubiiiT.cd  of 
the  fpecific  fire  of  various  bodies,  in  my  Effay  on  EUmerJary 
Fire,  This  Tabic  was  grounded  upon  various  important  ex- 
periments and  obfervations  made  Ly  Mr.  Kirwan,  in  confe- 
queoce  of  the  New  Theory  on  Firtj  difcovered  and  publifiied 
by  Dr.  Crawford.  Hence  it  follows,  that  if  equal  quantities 
of  htat  be  communicated  to  two  equal  quantities  of  water 
and  mercury^  this  laft  will  have  a  temperature  thirty  ilmfs 
greater  than  water;  that  is  to  fay,  in  the  invcrfe  ratio  of 
their  refpedtive  capacities,  or  as  i  to  30  (z:o,033  :  1,000)  ; 
in  the  fame  manner  as  it  inuft  happen,  when  equal  mcafurcs  of 
corn,  or  of  any  fluid,  n re  thrown  into  vcfiel?,  whole  botto:Ti:  arc 
3S  30  to  i;  for  then  the  heights  mufl  ncceiTerily  be  in  theif 
invcrfe  ratio,  v/x.  of  1  to  30,  &c. 

K  r  53.  3klcrcr.rr, 
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s$.  Mercury,  when  rubbed  between  the  fingers,  emits  a  flight 
particular  odour,  as  Mr.  Fourcroy  afferts.  I  have  attempted 
this  experiment  many  times,  but  without  fuccefs :  perhaps  on 
account  of  my  imperfection,  in  the  organ  of  this  fenfatioa. 

The  fame  Author  aiTerts,  that  when  mercury  is  pure,  if 
agitated,  it  is  obferved  to  iliine  with  a  very  fenfible  phofphoric 
light,  particularly  in  hot  feafons.  This  phenomenon  has  cer- 
tainly been  obferved  in  the  mercury  of  the  barometer,  by 
feveral  philofophers. ;  but  I  do  not  know  whether  it  is  gc« 
nerally  fo  in  other  circumdances :  even  in  the  barometer  it 
does  not  take  place,  unlefs  the  Torricellian  vacuum  be  not 
perfectly  made  in  the  fpacc  at  the  top  of  the  tube.  Phials 
of  glafs  are  made  on  this  principle,  containing  ibme  quick- 
filver,  and  hermetically  fealed,  which,  on  being  (haken  in 
the  dark,  produce  light  enough  to  fee  the  hour  oi\  the 
dial  of  a  watch.  This  luminous  appearance  is  properly  of 
the  elc6tric  kind,  and  proceeds  from  the  rubbing  of  the 
mercury  againft  the  fides  of  the  glafs,  in  a  very  rarified 
medium.  But  if  a  pcrftH  vacuum  be  produced,  by  nicely 
boiling  the  quickfilver  within  the  glafs,  there  will  not  be  any 
electric  illumination.  This  coincides  with  that  curious  phKiio* 
menon,  difcovered  by  Mr.  Walfli,  and  repeated  by  Mr.  Mor- 
gan, as  defcribed  in  the  Philofophical  Tranfadtions  for  1786, 
p.  :90.  vix.  that  a  perfect  vacuum,  or  a  fpace  quite  void 
of  any  fubftance,  is  abfolutely  inipernous  to  the  ele^ric 
matter. 

.  26.,  Quickfilver  does  not  appear  to  diflblve  in  water:  but 
Fourcroy  remarks,  that  Phyficians  arc  in  the  practice  of  fui- 
pending  a  bag  full  of  it  in  vermifuge  ptifans,  during  their 
ebullition;  and  that  experience  has  evinced  the  good  eft'ed^s  of 
.this  pradicc.  Lemery  aiTerts,  that  there  is  not  any  lofs  of  the 
weight  of  the  mercury  in  this  procefs ;  if  fo,  there  may  iiTue 
from  this  metal  lomc  ^ffluvtum^  which  is  mingled  wit^  the 
water,  though  fo  volatile  and  fubtle,  as  not  to  diminifh,  in  a 
fenfible  rnanucr,  its  weight.  Others,  however,  aifert,  that 
the  mercury  lofcs  weight  in  this  circumdance. 

27.  Laftly,  mercury  has  not  any  tafte  perceptible  by  the 
nerves  of  our  palate;  but  it,  however,  produces  very  remark- 
able efleCis  on  the  ilomach  and  inteilines  of  animals,  as  well 
as  on  the  furface  of  the  ikin.    Infcds  and  worms  arc  infinitely 

more 
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more  feoObIc  than  other  tinimals  of  this  effed:  mercury  kills 
them ;  and  phylicians  employ  it  not  only  as  a  very  excellent 
vermifuge,  but  as  jone  of  the  mod  powerful  remedies  of  the 
Materia  Afedica  for  many  dreadful  diforders,  befides  thofe  of 
the  venereal  kind,  for  which  it  is  undoubtedly  the  mofi:  (in* 
gular  and  effe^ive  fpeciiic.  But  they  are  pbliged  to  difguife  it, 
almoft  continually,  under  various  forms  and  denominations! 
in  compliance  with  the  abfurd  prejudices  of  the  lower  and  il- 
liberal part  of  mankind. 

28.  Even  the  mod  virulent  produ^  of  mercury,  known  by 
the  name  of  Sublimate  Corrojive^  already  mentioned  by  the 
Author,  p.  534.  which  is  the  moil  violent  poifon,  is  often 
taken  internally  in  very  minute  dofes,  under  the  dire£tion  of 
Ikilful  phyficians,  and  produces  the  moft  happy  effects  in  a 
great  variety  of  cafes,  even  of  the  mbft  defpcrate  kind.  This 
is  a  fa.ft  which  I  have  experienced  myfelf,  in  a  dre.idful  fcor- 
butic  complaint  I  fuffered  for  above  four  years,  with  reftlefa 
and  violent  pains  of  the  eyes  and  head.  None  of  the  molt 
able  phyficians  in  London  and  Paris  I  confulted,  afforded  me 
aay  effedlual  relief,  till  I  had  the  good  fortune  to  confult  Mr, 
S.icre,  furgeon  oculift  at  Antwerp.  His  prefcription  confiflcd 
of  three  grains  oi  fubllmate  diflblved  in  a  pint  of  common  proof 
ffirit,  called  of  wim^  though  it  is,  and  ought  to  be,  of  corn 
{frumenti)^  or  malt  fpirit;  the  dofe  confifted  in  taking  every 
murning  two  fpoonfuls  of  it,  in  a  pint  of  new  milk.  In  lels 
than  two  weeks,  I  began  to  feel  relief;  and  in  three  months 
time,  I  w;is  completely  cured.  The  firft  methodical  pradice 
of  this  remedy,  was  communicated  to  the  famous  Van  Swicten, 
firft  rhylician  to  the  Emperor's  Court,  by  my  late  worthy  and 
very  much  regretted  friend  Dr.  A.  R.  Sanches,  then  Archiatcr, 
or  Chief  Phyhctan  to  the  Court  of  Petersburg,  as  it  appears 
by  the  lafl  volume  of  the  Commentaries  of  the  fame  Van 
Swieten,  p.  SS^*  of  the  Leydcn  edition,  in  4.to,  1772.  This 
volume  was  publiflied  afrer  the  Author's  death;  but  he  had 
enjoyed,  during  his  life,  the  glory  of  being  the  author  of  this 
wonderful  remedy,  which  continues  to  bear  his  name  among 
the  ignorant  and  inaccurate  phyficians  of  our  times,  *lh$ 
Editor. 
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were  named  after  the  metals,  the  number  of 
both  being  thought  equal  (3), 


[i]  1.  The  great  fpecific  gravity  of  qiiickfilver,  being  in 
fa6l  the  neared  to  that  of  gald^  and  greater  than  that  of  any 
other  metal,  phtina  only  excepted,  fuffiviently  fliews,  that 
this  metal  could  not  be  ranged  with  propriety  among  the 
femi-metals.  This  gravity  is,  however,  very  differently  ap- 
preciated by  various  Authors.  Bergman,  in  his  Sciagraphia^ 
ilates  it  to  be  =114,110:  and  Muilchenbrock  alTerts,  that 
fuch  was  the  fpeclfic  gravity  of  the  c]«ick1ilver  that  had  been 
fublimed  511  times.  This,  in  all  probability,  was  the  f.imc 
of  which  Bocrhaavc  fpeaks  in  his  firil  Diflcrtation  cU  Mercufio^ 
p.  1 34.  printed  at  the  end  of  the  fecond  volume  of  his  EUme-.ta 
Chemiaj  Leyden,  1732.  But  fome  other  authors,  among 
whom  is  Mr.  Fourcroy,  reckon  this  fpeclfic  gravity  to  be  no 
more  than  15,000.  Modem  experiments  ftiow,  however,  that 
it  generally  lays  between  both,  vIk.  about  13,600,  or  13  500. 
This,  I  am  informed,  was  the  mean  fpccific  gravity^  found 
by  the  late  Lord  Cavendifli,  after  the  repeated  and  nice  tryalt 
he  made  upon  50  different  f^ccimens  of  quickfilver,  on  which 
he  employed  all  his  induflr}*  a«id  atrentiooi  to  determine 
this  point. 

2,  The  hydrof^atical  experiments  I  lately  undertook  of  this 
kind,  upon  10  different  fpecimens  of  mcrcur\*,  tv.o  of  which 
were  revived  from  native  and  anif^cijl  cinnabar,  by  the  ope- 
rator of  Mr.  Kinvan,  confirmed  me  in  the  fame  opinion.  The 
temperature  of  the  atmofphere  was  nearly  the  mean,  v/s.  at  the 
50th  degrie  of  Fahrenheit's  thermom«ter ;  and  the  fcales  em- 
ployed in  theie  operations  were  fo  nice,  that  they  turned  with 
-f -^9  of  a  grain,  when  loaded  with  4  pouuds  weight. 

The  nierhod  employed,  in  afcertaining  x\\f:i^  fpecific  gra^ 
vlties^  is  the  eafieft  of  all,  and  I  thought  it  new,  til]  I  after- 
wards found  it  had  been  mentioned  by  Meilieurs  Luyart,  on 
their  Treatife  of  the  Analyjis  af  li'olf,  am.    It  is  as  follows  : 

3.  A  phial  of  white  glafs,  with  a  ground  (lopple,  was 
counterbalanced  with  lead,  or  other  matter,  in  a  nice  pair 
of  fcaies.  The  fubuance  to  be  tried,  was  introduced  into  the 
phial,  and  weighed  together  (fuppcf:  —  2).     The  remaining 

fpace 
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The  opinion,  which  has  a  long  time  pre- 
vailed, that  the  quickfilver  is  a  neceflary  ingre- 
dient, and  conftituent  part  in  all  metals,  is  no( 

fo 


fpace  of  the  phial  being  then  AHcd  with  did^Iled  water,  it 
was  again  weighed  (iuppofip=£}. 

N,  B.  Particular  care  wat  taken,  that  no  bubble  of  air 
remained  in  the  iniide.  For  this  purpofe  a  very  fmall  grove 
was  made,  with  a  file,  on  the  fide  of  the  ground  (lopplc: 
this  was  introduced  fideways,  without  admitting  any  air, 
leaving  room  to  the  fuperfluous  water  to  nidi  out.  Laflly,  the 
phial  was  emptied,  and  cleaned ;  and,  being  filled  with  the 
fame  kind  of  water,  wa«  alfo  weighed  (fuppofczrr). 

It  ia  evident,  that  b-^^zzd  the  quantity  of  water  in  the 
iecond  operation  :  c — dzzi  the  water  equal  to  the  bulk  of  the 

iiibftance  ;  and  that  ^  is  the  rtdX  fpecijip  grav'tt)-  fought  for, 

4.  The  greated  fpccific  gravity  I  found  among  thefe  10 
fpecimens  of  mercury,  waszi  13,620;  and  the  fmalleft  was 
=113,450.  The  heav'ujl^  was  neither  of  the  two  that  had 
been  diftilled  from  cinnabar;  but  a  common  quickfilver  I  had 
bought  at  Apothecaries  Hall,  in  London;  and  the  llghteft 
was  taken  from  a  barometer  of  the  bed  and  dearer  kind,  made 
by  one  of  our  moft  reputed  indrumeqt-makers  in  England. 

J.  Various  may  be  the  caufes,  which  produce  |he  great 
differences,  that  are  obferved  fomctimes  ip  the  fpecific  gravity 
.of  mercury.  The  mofl  obvious  feems  to  be  its  mixture,  qr 
smalgamation  with  other  metals.  Certainly,  when  united  to 
gold^  its  gravity  muft  of  courfe  be  fpccifically  augmented;  oj^ 
the  contrary  it  mud  be  lefiened,  when  amalgamated  with  aity 
other  metal,  platina  only  excepted:  and  the  fame  mud  be  the 
event,  whenever  water,  or  moiltare,  is  found  mixed  with 
mercury  (N®  9.  of  this  f.ime  n:jte  to  p.  615.) ;  for  in  fuch  a 
cafe  it  will  be  found  heavier  after  evaporation,  A  fir^iple 
boiling  of  the  quickfilver,  for  lonie  time  over  the  fire,  in  an 
open  veflcl,  will  compleatly  free  it  from  this  mixture ;  and  no 
careful  maker  of  experimeuts  fliouWl  ever  nc^Ict^l  this  piepa- 
ration,  before  he  undertakes  to  employ  mercury  in  any  pro- 
eels,  or  purpofe  of  the  philofcphical  kind. 

R  r  3  6.  I 
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fo  generally  received  now  as  heretofore ;  fince 
thofe  proceflcs;,  which  have  been  advanced  as 
proofs  of  it,  ahd  which  have  however  but  fcl* 

dom 


6.  I  have  hinted  already,  upon  good  authority  (Note  «•  N^ 
2.  to  Se£i.  286.)  that  mercury  becomes  aot  only  purer,  but 
biavier^  after  it  has  undergone  very  numerous  fublimadons. 

The  aiTertion  of  Boerhaave,  in  his  diifertation  already  quo- 
ted (N'^.  I.  of  this  note),  where  he  fays  to  have  examined  the 
fpecific gravity  of  the  mercury  diftilled  Jii  times,  per  inftru* 
niinta  irreprthenfa  it  prudtntifftma  folicttudinej  commanded 
luy  belief:  but  quandoque  bonus  dormitat  Homerusi  as  I 
found,  fince  the  laft  fheet  was  printed,  that  the  fame  refpec* 
table  phiiofopher  has  expofed  his  doubts  on  the  exadtnefs  of 
that  operatioh,  in  a  fccond  Memoir,  he  fent,  three  yeari 
gfter  the  former,  to  the  fame  Royal  Society  of  London,  whicn 
was  inferted  in  the  Philof,  TranfaUhns  for  1736,  p.  3741 
where  he  candidly  acknowledges,  that  having  continued  ,to 
diftill  that  quickfilver  till  877  times,  its  fpecific  gravity,  IhoWki 
by  the  nice  hydroftatic  balance  of  the  ingenious  Mr.  *sGfavef'* 
aude,  appeared  to  be  no  more  than  13,500,  to  that  6f  diftilled 
vraten 

7.  Boerhaavc  ^icd  two  years  after  (on  the  23d  of  Scpr 
tcthber  1738)  ;  and  left  his  papers  to  his  two  nephews,  Her- 
man (who  died  the  7th  of  October  i7f;3),  and  Kaw  (de* 
ceafed  5  years  after,  viz,  the  6th  of  July  1758) :  after  their 
deaths,  thefe  manufcripts  fell  into  the  hands  of  Charles  Fre* 
derick  Krufe,  Phyfician  to  the  Emperor  of  Ruflia.  This  gen- 
tleman piiHifhed  a  (hort  extradl  from  Boerhaave's  Diary,  in 
the  9th  vol  of  the  Novi  C9mmentarti  of  the  Imp,  Acad, 
of  Petcrfburg,  p.  3^0.  The  following  are  the  rel'ultts  of  this 
printed  extract,  which  the  reader  may  perhaps  be  pleafed  to 
find-  in  this  place. 

The   fpecific   gravity    of   the   pureft  gold,    to 

diftilled  water  is      .  .  .  .       I9>024 

That  of  mercury,  diftilled  once  in  a  glafs  retort    13,570 

Piftilied  1009  times  •  »  •  139590 

4  DUhllcd 
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dom  been  repeated,  do  by  no  means  fucceed,  at 
leaft  not  in  all  places. 

It  is  rather  fuppofed,  that  by  the  mercurial 
earth  the  ancients  mufthave  underflood  an  earth. 


Diftillcd  once  from  iti  amalgam  with  gold  '3^5$^ 

Diftilled  750  timet  from  the  fame  amalgam  139 $30 

Difiilled  877  times  from  the  fame  •  i39$oo 

Diftilled  once  from  its  amalgam  with  filver  •  I3>550 

Diflilled   217  times,   from  the  fame  amalgam, 

with  filver  .  •  .  '^'^oo 

&•  It  it  eridenty  therefore,  by  the&  faQs,  that  merctity 

does  not  acquire  any  additional  increafe  to  its  fpecific  gravity^ 

hf  the  mfere  repetition  of  its  (imple  diftillations,  nor  by  itt 

ajsalgamations  with  gold  ox  filver,  provided  it  be  afterwardi 

pcopcrly  feparated  by  fire. 

9.  la  the  fame  manner,  ivhen  watef,  or  moifiure,  is  found 
mixed,  with  mercury,  as  has  been  mentioned,  N"  5.  of  this 
Note,  if  the  moifture  comet  to  be  evaporated,  the  mercury 
will  remain  heavier  than  before.  This  procefs  is  very  etfily 
perfonncd,  it  only  requiring  the  mercury  to  be  boikd  for  20 
or  50  minutes,  in  an  open  veffei  over  the  fire ;  at  was  already 
jncDtiooed  in  the  fame  place. 

low  There  remains  (lill  another  caufe,  from  which  fome 
varietiet  may  arife  in  afcertaining  the  fpecific  gravity  of 
quickfilver,  as  well  as  of  other  fubftances*  This  is  the  dif* 
ierence  of  the  temperature  of  the  atmofphere  at  the  time  of 
making  the  operation.  This  has  been  a  very  material  circum- 
fiance,  which  was  forgotten  or  unattended  to,  by  almofi  all 
the  authors,  who  have  laboured  hard  to  form  large  tables  of 
the^/ri/E:  ^rtfi///'Vi  of  numerous  Aibllances.  Unhappily!  for 
want  of  this  elfential  circumftance,  their  labours  cannot  pro- 
duce any  good  effed ;  and,  if  not  intirely  ufelefs,  they  cannot 
afford  a  proper  fatis faction  in  the  nice  inquiries  that  depend 
on  this  kind  of  knowledge.  The  celebrated  Chridian  VVolfius, 
in  his  EUnunts  of  Hydroftatus^  Vol.  II.  p.  263,  gives  an  ab- 
firadt  of  Eifenchmid's  table  of /pecific  gravitus^  where  it  is  af- 
fencd,  that  a  cubic  inch  of  mercury  weighs,  in  fummer,  7  oz. 

R  r  4  1  grof. 
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which  may,  by  addition  of  phoglfton,  be  re-? 
duced  ill  the  fire  to  a  metallic  (late ;  and  thi^ 
appears  to  be  fo  much  the  more  realonable,  as 

1  grof.  66  gr, ;  but  in  the  winter  it  weighs  20 gr.  more  ;  w«. 
7  oz.  2gtof.  i^gr.  ,Thi8,  however,  leaves  the  whole  nearly 
in  the  fame  uncertainty  ;  fince  the  mean  temperature  between 
fummer  and  winter  is  widely  different  in  various  climates,  and 
in  various  local  fituations ;  por  is  it  often  the  fsCme  in  every 
year  at  each  place.  So  that,  unlefs  every  time,  that  the 
Jpecific  gravity  of  mercury,  or  of  any  other  fubftance,  is  taken^ 
the  degi^e  of  foroe  known  and  comparable  thern^onieter,  fuch 
at  thofe  of  Fahrenheit^  Celjiui^  or  Reaumur^  be  declared,  to 
afcertain  the  real  temperature  in  which  the  operation  was 
performed ;  there  cannot  be  a  poilibility  of  forming  an  ade* 
quate  idea  of  th&refults. 

1 1 .  Before  I  difmifs .  the  fubje6^,  I  muft  beg  leave  to  give 
a  fpecimen,  or  two,  of  the  enormous  blunders  commit- 
ted by  various  philofophers  and  numerous  preteriders,  who 
have  been  extremely  buiy  in  our  times,  to  determine  th^ 
heights  of  mountains,  and  the  relative  poiition  of  pUces  above 
the  level  of  the  fea  ^  by  me:\ns  of  barometrical  obfcrvationi,  with- 
out paying  any  particular  attention  to  thefpecific  gravity  of  the 
mercury,  with  which  their  barometers  were  made.  If  the 
two  barometers  were  both  at  30  inches  high,  and  equally  cir- 
cumftanced  in  every  other  refpeft,  excepting  only  thtw  Specific 
^rfli;//y  of  the  quick filver ;  fo  that  one  be  filled  with  the  firll 
kind  I  have  tried,  viz*  whofe  fpecific  gravity  was^  13,62 
and  the  other=:  1 3,4$* 

In  this  cafe,  and  in  nil  probability  many  of  this  kind  have 
often  occurred,  the  error  mud  have  been  no  lefs  than  317 
feet ;  becaufe  the  heights  of  the  mercurial  columns  in  each 
barometer  muft  be  in  the  inverfc  ratio  of  their  fpecidc  gravi- 
ties :  v/z.  13,45:  13,62  ::  30  :  30,379, 
Now  the  logarithm  of  30  =  4771.21 
ditto  of  30,379  =  4825.73 


the  difference  is  =z    54.52 
which  difference  fliows,  that  there  arc  ^^,^2  faihcms  hctivcen 
one  place  and  another,  or  ^ijfjl'ct;  though  ia  reality  both 
places  are  on  the  fame  level; 

2  2.  L-;:'t 
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the  quickfilver  does  not  attradt  the  metals  when 
in  the  form  of  calces. 


IS,  But  if  the  fpecific  gravity  of  the  mercury,  in  the  two 
barometers,  were  as  the  two  above  mentioned  by  Bergman 
and  Fourcroy ;  viz.  one  of  14,1109  and  the  other  of  13,000, 
which  may  happen  to  be  the  caic,  as  the  heavieft  is  commonly 
reputed  the  pureft  mercury ;  on  this  fuppofition  the  error  muft 
hare  amounted  to  3$,$76  toifes,  or  above  2134,  feet  and  a 
half;  becaufe  13,000  :  14,110::  30;  32,561 
Noir  the  logarithm  of  30=4771,21 
and  that  of  32,561=5126,97 

the  difference  is  =7355,76;  which  (hows  that  the  error 
ftould amount  to  fo  mtnj/atbmri  or  11$^^  fat.  ThiEditorm 


ORDER 
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f.  The  Icaft  duftile ;  that  is,  it  cannot  be  ex- 
tended or  hammered  [3]  out  fo  much  as  the 
others. 

lL  In  breaking  or  bending  it  makes  a  crackling 
Doife  [c]. 

It 


are  not  mentioned  in  that  table  1  by  means  of  Wedg«7ood*s 
new  thermometer,  which  mzy  be  eafily  purchafed  at  the  m- 
fentor*tVare-houfe,  in  Gruk^Stntt  Soho-Square.    When  tin 
11  heated  till  almoft  ready  to  melt,  proved  extremely  brittle : 
iirp  biockt  of  it  are,  in  this  fiate,  beaten  into  pieces  fr6m  a 
Mow  of  a  hammer.     The  pmt^r  fort,  from  the  faciKty  of  itt 
fcreakiag  into  long^  (hining  pieices,  is  called  Grain  Tin*   When 
melted,  if  nimbly  agitated  at  the  inilant  of  its  beginning  to 
coageai,  11  reduced  into  fmall  grains  or  powder,    ^e  Editon 
[bl  Tin  is  fo  ductile  as  to  be  beaten  into  very  thin  leaves. 
But  duffiUty^  and  exUnfihility^  are  two  difiet^ent  properties,  left 
eoooeded  with  one  another  than  is  generally  imagined.    Iron 
and  fteel  are  drawn  into  exqtiifite  fine  wire,  but  cannot  be 
beat  into  very  thin  leaves.   Tin,  on  the  other  hand,  is  beat  into 
fine  leaves,  and  may  be  extended  between  rolcrs  to  a  confi- 
derable  furface.     The  tin  fheet  ufcd  in  various  arts,  is  com- 
monly about  7^9  part  of  an  inch  ;  but  may  be  extended  twice 
u  much  in  its  dimeniions,  without  difficulty.     Notwithfland- 
ing  this  extenlibiiity,  tin  cannot  be  drawn  into  wire,  on  ac- 
count of  the  weak  cohefion  of  its  particles.     A  tin  wire,  how- 
ever,  of  one- tenth  of  an  inch  diameter,  is  able  to  fupport  a 
weight  of  49  \  pounds,  according  to  Fourcroy.     Gold  and 
Silver  poflefs  both  properties  of  ductility  and  extenfibility,  the 
moft  eminently  of  all  metallic  bodies ;  whilft  lead,  notwith- 
fiandingits  flexibility  and  foftnels,  cannot  be  made  either  into 
leaves  or  wire  of  any  fincncfs.     Editor^  chiefly  from  Lewis. 

fr]  This  crackling  noile,  which  is  commonly  I'uppofed  to 
be  an  eflential  property  of  pure  tin,  moil  probably  belongs 
only  to  fuch  tin  as  contains  arfcnic ;  for  thofe  operation?, 
by  which  this  noxious  fcmi-metal  is  feparatcd  from  tin,  de- 
prive it  of  that  noifc. 

Hcnckd 


/ 
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H^Dcktl  difcovered  a  method  x>f  feparatixfg  adual  arfenic 
from  tin;  namely,  by  (lowly  diiTolving  tin  in  8.  times  its 
quantity  of  aqt/a  regia  made  with  fal-ammoniac,  and  fetting 
the  folution  to  evaporate  in  a  gentle  warmth.  The  arfenic 
begins  to  concrete  whilft  the  liquor  continues  hot,  and  morp 
plentifully  on  its  growing  cold,  into  white  cryftals.     LiV^h, 

Marggraf  has  given  a  more  particular  account  of  this  proceft 
in  the  Memoirs  of  Berlin  for  1747.  ^^  obfervcs,  that  the 
white  fediment,  which  at  fird  feparates  during  the  diflfolutiony 
Is  chiefly  arfenical.  That  the  tin  of  Malacca,  though  ac- 
jcounted  one  of  the  pureH  forts,  yield  no  lefs  than  one-fourth 
of  its  weight  of  arfenicai  cryftals.  That  fome  forts  yield 
more  :  but  that  tin,  extra6ted  from  any  particular  ore,  which 
does  not  bold  arfenic,  affords  none ;  fo  that  this  poifonoat 
fubflance  is  but  accidentally  united  to  tin.  Arfenic  may  be 
alfo  feparated  from  tin  by  means  of  mercury  1  for  an  amalgam 
of  tin  being  long  tricurated  with  water,  and  the  powder, 
which  was  waihed  off,  CQouiutted  to  fublimation,  a  little 
mercury  comes  over,  apd  bright  arfenicai  flowers  arife  in  the 
neck  of  the  retort. 

It  was  in  confequence  of  Henckel  and  Marggraf 's  afTertloni » 
that  the  Lieutenant  General  of  the  Police  at  Paris  gave  it  in  com- 
niiffion  to  the  College  of  Pharmacy  in  the  year  1 781,  as  Watfon 
^elates  (Vol.  iV.  p- 1  $3)»  to  make  all  the  neceffary  experiments 
for  determining  whether  pure  tin  might,  or  not,  be  ufed  for 
domeflic  purpofes,  without  danger  to  health  ?  In  confequence 
of  this  commilTion,  Meffieurs  Charland  and  Bayen  publiflied 
their  refearches,  by  which  it  appears,  that  neither  the  Eaft 
Indiay  nor  the  pure/i  fort  of  Englijh  tin  contained  any  arfenic, 
though  the  Englijh  tin  ufually  met  with  in  commerce,  though 
not  really  Englifh  (Sec  N''  3.  of  Note  [<^]  St<fl.  304.''  did  contain 
fo  fmall  a  portion  of  arfenic,  that  it  not  amounted  at  moft  to 
on-  grain  per  ounce^  viz.  77F  '^^  i^'^  whole  wj^ight :  and  that  fuch 
fmall  portions  of  tin,  as  may  be  mixed  with  our  food,  from 
being  prepared  in  tin  vcifcls,  can  by  no  means  become  dan- 
gerous, or  M  all  fcnfible  in  the  anin)al  oecononiy.  The  large 
quantities  of  lin,  which  are  lon.etimes  given  internally  in  me- 
dicine with  perfect  fafety,  and  liic  conlhmt  uic  our  anccftors 
niade  of  tin  vcdels,  before  the  introduction  of  china  and  other 
earthen  wares,  render  all  other  proofs  of  the  innocent  nature 

of 


ScA.297*  ^^^^    METALS.  62 1 

4  e.  It  has  a  fmell  particular  to  itfelf,  and  which 
cannot  be  defcribed  [d\. 

f  In  the  fire  it  is  eafily  calcined  to  white 
aflies,  which  are  twenty-five  per  cent,  hea- 
vier than  the  metal  itfelf.  During  this 
operation,  the  phlogifton  is  feen  to  bum 
ofF,  in  form  of  fmall  fparkles,  among  the 
a(hes,9  or  calx  [e]. 
g.  This  calx  is  very  refraftory ;  but  may, 
however,  with  a  very  ftrong  degree  of  heat, 

be  brought  to  a  glafs  of  the  colour  of  hard 

• -  ...   - 

rf  tin  quite  fupcrfiuous.      The  Editor  chiefly  from  Lewis, 
FotiFcroy,  &c« 

\{\  When  fridion  or  heat  is  employed,  the  fmell  of  tin 
becomes  more  reinarkahle. 

It  hai  alfo  a  difagrecable  tade  peculiar  to  itfcif,  fo  very 
ftrong,  that  feveral  phyiicians  have  afcribcd  to  it  a  \^vy  per- 
cepcible  a^ton  upon  the  animal  (economy ;  and  have  therefore 
KcooameDded  it  in  fome  difeafes.  Tht  Editor  from  Fourcroy 
Mi^Mongez.  • 

[/]  Tin  by  calcination  cont.'-a(51s  a  brownifli  grey  powder 
on  itt  furface,  which  on  raifing  the  fire  to  a  cherry  red, 
fwelU,  burfts,  and  difchargcs  a  fmall  bright  white  fl'Uiic  of  an 
arfeoical  faicll.  The  metal,  when  juu  calcined,  appears  of 
1  dulky  greyifh  or  afh  colour  ;  by  a  long  continuance  of  the 
fire,  becomes  white,  the  more  fo  in  pi'oponion  as  the  tin 
was  purer. 

Though  tin  itfc'f  is  fo  cafily  fufed,  its  calx  is  extremely 
refractory.  Even  in  the  focus  of  a  large  burning  lens,  or  of 
a  concave  mirror,  it  only  fofrens  a  little,  and  forniS  cryftniline 
filaments.  With  glafs  of  bifmuth,  or  with  the  fimple,  or  the 
arfenicated  glaifes  of  lead,  the  molt  powerful  fiiixes  known 
for  refractory  calces,  it  does  not  perfectly  vitrify,  forming 
only  opake  milky  compounds.  By  this  property  it  is  fitted 
for  making  the  bads  of  the  imperfed  glaifes,  called  Enaiocls. 
EStQtfrum  Lewis. 

rofin. 
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mGn,  or  Cobpbmy.  But  thU  calx  is  eaiilj 
mixed  in  glafs  compofitions^  and  makes  witl 
them  the  white  enamel i 

b.  It  unites  with  all  metals  and  femi- metals 
but  renders  moft  of  them  very  brittle,  ex 
cept  lead,  bifmuth,  and  zink  \f]. 

i.  It  amalgamates  eafily  with  quickfilver.  Se^ 
the  Note  n""  1 8  to  page  608. 

r/]  Notwithftanding  that  tin  of  itfelf  is  fo  foft  aod  f( 
ttnfonorous,  it  furprizingly  improves  the  fonoroufnefs,  am 
defiroys  the  ductility,  of  fome  of  the  other  metals,  partica* 
larly  gold,  filver,  copper,  and  braft.  Bell  ni«tal,  the  vaoi 
fonorous  of  all  metallic  bodies,  is  a  compofition  of  copper  asi 
tin.  The  minuteft  portion,  even  the  vapour  of  tin,  renden 
many  ounces,  and  even  pounds  of  gold  or  filvcr,  fo  brittle 
as  to  fall  into  pieces  under  the  hammer.  The  leaft  particb 
of  tin,  falling  on  the  ftones  or  luting  of  a  furnace,  will  mfik< 
all  the  gold  and  Elver  melted  in  it,  hard  and  brittle.  On  tU 
account  Tin  is  called,  by  metallurgifts^  the  Diabolus  Miial 
hrum.  Thus  far  is  the  aiTertion  of  Neumann,  p.  lij  aod  1 16 
Vol.1,  of  his  Chemical  fVorks.     See  alfo  note  [1]  top.  51^ 

But  It  appears,  by  the  experiments  of  Mr.  Alchorne,  Afla} 
Mailer  of  the  London-Mint,  that  gold,  with^Vy  ^nd  even  wxxX 
7V  of  tin,  does  not  become  brittle.     See  Phil.  Tranfa^./oi 

1784*  ^464• 
Tin,  the  mofl  fufible,  and  icon,  the  moft  refractory  of  al 

the  metals,  unite  eafily  with  one  another,  and  feem  to  have  I 

great  ailinity.     Iron  diffolves  by  melted  tin,  in  a  heat  far  tefi 

than  that  in  which  iron  by  itfelf  melts.     The  compound  \\ 

white  and  brittle.     Iron,  added  to  a  mixture  of  lead  and  til 

in  fufion,  takes  up  the  tin,  leaving  the  lead  at  the  bottom  j 

and,  in  like  manner,  if  lead,  tin,  and  Elver,  arc  melted  togs* 

ther,  the  addition  of  iron  will  abforb  all  the  tin,  and  the  til 

only.     Hence  we  are  furnidied  with  a  method  of  purifytof 

filver  from  tin,  and  confequently  of  preventing  the  inconve* 

niencies,  which  tbi&metal  occafious  in  the  refining  of  filver  b) 

cnpcllation  with  lead.     The  Editor^  chiejiyfrom  Neumann  euiA 

Lcwi%. 
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i.  It  diflblves  in  aqua  regia,  the  fplrit  of  Tea- 
fait,  and  the  vitriolic  acid;  but  it  is  only 
corroded  into  a  white  powder  by  the  fpirit 
of  nitre  \/\. 


Ig]  Nitrous  acid  afts  very  powerfully  on  tin.  To  obtain  a 
perfe^  folution,  the  metal  mud  be  added  a  very  little  at  a 
time,  and  all  heat  avoided.  If  much  tin  be  put  at  once,  the 
coiTofion  takes  place  with  great  rapidity  and  heat ;  and  the 
metal  is  deprived  fo  much  of  its  phlogifton,  that  it  falls  to  the 
bottom  in  the  form  of  a  white  calx,  infoluble  in  acids,  and  of 
difficnk  redudion :  Macquer  acknowledges,  that  he  could 
never  fucceed  in  the  attempt.  This  calx  is  advantageoufly 
employed  iu  making  the  white  enameU  According  to  Bayen 
and  Charlard,  quoted  by  Fourcroy,  from  the  folution  of 
tin  with  nitrous  acid  to  faturation  (fo  that  the  acrd  be  thick 
aod  incapable  of  zCtmg  on  a  new  addition  of  the  metal) 
by  wafhing  this  mafs  in  a  great  quantity  of  didilled  water, 
and  evaporating  this  ley  to  drynefs,  a  falc  Jianno-nitrofus 
is  got,  which  detonates  alone  in  a  well^lieated  pot:  and 
barns  with  a  thick  white  flame,  like  that  of  phofphorus. 
Aqua  Regia,  made  of  two  parts  of  nitrous,  and  one  of  ma- 
rine acid,  combines  with  tin ;  and  makes  a  flrong  effervef- 
cence.  The  metal  mud  be  put  in  the  folvent,  only  little  by 
little  ;  or  elfe  a  great  part  will  be  calcined.  The  aqua  rcgia 
may  in  that  manner  be  impregnated  with  half  its  weight  of 
tin.  This  folution  of  tin  exalts  the,tin6ture  of  cochineal^  of 
gum^lac^  &c.  turning  the  colour  to  that  of  flrong  fire-red :  which 
is  employed  by  dyers  to  give  the  fcarlct  colour  to  cloth.  It 
feri'es  alfo  to  precipitate  the  gold  from  its  folution,  into  a  fine 
purple  colounrd  calx,  called  the  lewder  of  Cfjjfius^  its  inventor, 
which  ferves  to  give  that  colour  to  glafs  and  enamel  (See  p.  5  30) . 

The  muriatic  or  marine  acid  diflblves  tin  by  mean?  of 
heat:  if  it  be  granulated,  and  put  into  a  mamfc  over  the 
fire,  aimall  eifervefrencc  is  produced;  when  fit  anted,  above 
lulf  the  weight  of  the  tin  is  found  diffolvcd,  nnd  line  cry- 
ibis  may  be  produced  from  the  folution^  by  the  ufual  pro- 
ceis  in  fimilar  cafes. 

The 
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The  vegetable  acid,  foaps,  and  pure  alcaliite 
falts,  alfo  corrode  this  metal  by  degrees. 


Of  all  the  acidsy  the  marine  acid  has  the  greater  affinity 
with  tin ;  but  does  not  diifolve  it  without  heat.  It  forfakes 
filver,  mercury,  and  antimony,  to  unite  with  tin.  When 
thus  combined,  it  volatifes  a  confiderable  part  of  the  metal : 
and  a  ftrong  fmoking  fpirit  comes  over,  which,  if  diluted 
with  water,  grows  milky,  and  depofits  the  tin.  This  fpirit  is 
known  by  the  name  of  Fuming  Liquor  of  Likavius^  and  it 
a  pure  marine  acid  charged^  but  not  faturaud  with  tin. 

An  amalgam  of  four  parts  of  //«,  with  five  of  mercury^  being 
well  triturated  in  a  glafs  mortar,  with  an  equal  weight  of  corro- 
five  fublimate,  the  whole  is  put  in  a  glals-retort,  and  expofed 
to  a  reverbatory  furnace,  having  luted  to  it  a  large  receiver, 
with  a  little  hole  on  the  top  to  give  vent,  when  neceiTary^ 
to  the  elailic  vapours.  The  diftillation  mud  be  begun  with  a 
gentle  heat.  At  firil  a  colourtefs  liquor  paJOTes  over,  and  a  white 
thick  vapour  rifes,  which  emits  white  and  copious  fumes.  Thb 
liquor,  contained  in  a  phial,  difcovers  no  figns  of  vapour;  a  cer- 
tain quantity,  however,  is  difengaged,  which  depofits  the  calx 
of  tin  in  needle-like  cryftals  upon  the  upper  part  of  the  phial; 
and  a  fmall  quantity  of  calx  is  alfo  precipitated  at  the  bottom^ 
in  the  form  of  irregular  leaves.  It  has  a  very  penetrating  fmell, 
which  excites  coughing.  This  gas  of  the  liquor  has  hut  a 
finall  degree  of  elafticity.  The  refiduum,  after  dilHUation^ 
prefents  an  amalgam  of  mercury  and  tin ;  and  above  it  a  kiad 
of  butter  of  tin,  or  Jf annum  ccrneumy  which  muy  be  volatilifed 
by  the  force  of  heat. 

Vitriolic  acid,  according  to  Neumann,  requires  to  be 
highly  concentrated,  and  alTifled  by  a  boiling  heat,  in  order 
todiilblve  tin.  The  inflammable  principle  of  the  metal,  ex- 
tricated during  the  folution,  unites  with  a  part  of  the  acid 
into  a  true  fulphiir,  which  fublimes,  in  its  proper  form,  into 
the  neck  of  the  retort;  and  a  vitriolic  acid  air  efcapes  during 
the  folution.  See Ncte  [a]  /#  p.  4.9 1 .  conceining  theformatiom 
^Sulphur.     T[he  Editor  chiefly  from  Macqucr  and  Fourcroy, 

/.  Its 
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/.  Its  fpecific  gravity  is  to  water  as  7400  to 
1000,  or  as  7321  to  1000  [A]* 

m.  Diflblved  in  aqua  regia,  which  for  this 
purpofe  ought  to  coufift  of  equal  parts  of 
the  fpirit  of  nitre  and  fea-falt,  it  heightens 
the  colour  of  the  cochineal,  and  makes  it 
deeper ;  for  otherwife  that  dye  would  incline 
to  violet. 


[h]  The  lighted  tin  is  the  purefl:.  According  to  Bergman 
its  fpecific  gravity  19=7264.  According  to  Cotes,  FergufoUi 
aod  Emerfon,  it  is=:732o«  According  to  Boerhaavei:732i ; 
according  to  MuiTchenbroek  and  Wallerius=:747i ;  and,  ac- 
cording to  Martin  it  is  =17550.  But  Watfon  fays,  that  none 
of  the  authors  he  quotes,  in  eflimating  the  fpecific  gra^ty 
of  tin,  had  ufed  the  purefl  fort,  but  rather  a  mixture  of  it 
with  lead :  and  gives  the  following  table  of  the  weights  of 
tarious  mixtures  of  tin  with  lead,  by  which  ih^  fpecific  gravi'^ 
tits  are  at  the  lame  time  known. 


ntfilid  Cubic  foot  of        weighs 

ounces  Avoirdupois 

Pure  lead 

•                                 m. 

♦            11270 

Pure  tin 

M                              m 

7170 

Tin  32  parts,  lead   z 

732t 

Tin  16,  lead    i 

L                       m, 

7438 

Tin  10,  lead  i 

- 

7491 

Tin  8,  lead   i 

•                             tf> 

7i6o 

Tin  5,  lead   i 

m                           ^ 

7645 

Tin  },  lead    i 

- 

7940 

Tin  2,  lead    i 

• 

8160 

Tin  I,  lead   i 

^                          m 

88x7 

S  s  SECT. 
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Native  Tin. 

The  exiftence  of  native  tin  has  long  beeft 
queftioned ;  but  it  has  undoubtedly  been  found 
iome  years  ago  in  Cornwall^  as  Mr.  KLirwan 
remarks  \a\. 

1,  Malleable  tin^  in  a  granular  form,  and  aUo 
in  a  foliaqeous  (hape,  iiTuing  out  of  a  white 
hard  naatter  like  quartz;  but  which,  after 


[^7]  Our  Author  faid,  in  his  fe6t.  i&i,  that  iim  is  nit 
found  in  the  earth  in  any  ether  Jlati  than  that  of  calx^  aj/Ul* 
lizedy  &c.  but  thefc  words  were  fuppreflcd  in  the  prefent 
edition ;  becaufe  the  contrary  has  been  proved  by  fa^s,  ai^ 
though  not  known  In  his  own:  time.  Likcwife  Profeflbf  Berg* 
man,  in  his  Sciagraphia^  feci.  208,  publilhed  in  1 7&a,  fays,  that 
fome  doubts  were  entertained  of  the  exiAence  of  native  tin^ 
perhaps  not  without  reaibn.  But  this  ajQcrtion  feems  rather 
inconfideratQ,  as  it  appears  by.  his  own  Theory- cf  tbg  Earthy 
publiftied  in  1766  at  Upfal,  and  quoted  by  Dr.  J.  R.  Forfler, 
that  he  (Mr.  Bcrgnvin)  received  an  account  from  Mr.  Qjitft, 
by  which  h«  aiTerti  that  Mx.  Rinman  had  feen  a  f^ecimei^ 
of  native  tin  in  a  foft.  ftone,  with  cryllallized  quartz,  and  fiir- 
ronndcd  with  a  rind  of  iin-zxijitter^  or  tin-flone*  Tho  fame 
Dr.  Fofter  quptes  alto,  in  confirmatioa  of  this  ai!ertiQa,  the 
vol.  XXVI-t  p.  231.,  of  the  Swedi/h  TranfgHions^  aa4  the 
Syftema  tiatura  of  Linnxus,  vol.  III.  p.  236.  of  the  latb 
edition. 

And  HnaHy,  Wallerius  fays,  that  it  has  been  found  i»  the 
Duchy  of  DiuxpontSy  in  Cornwall^  and  at  Malacca  in  the 
£a(l  Indies.    The  Editor. 

being 


being  prdpcrljr  aflayed,  proved  to  be  arfe- 
nical  cryflals,  a  circumffatice  that  evinces 
its  being  native  tin ;  (iirce  the  arfenic  could 
not  remain  in  this  form,  if  the  tin  had  been 
melted.  It  appeared  like  a  thick,  j^gg^^^ 
or  fcolloped  lace  or  edging ;  and  was  found 
near  St*  Auftle  in  Cornwall  [6]. 
2.  In  the  form  of  cryftaliine  metallic  laminae, 
or  laminated  cryftals,  rifing  fide  by  fide  out 
of  an  edging,  which  (hone  like  melted 
tin;  they  were  almoft  as  rhin  as  flakes  or 
Icales  of  talc,  interfering  each  other  in 
various  diredions,  with  fome  cavities  br- 
tween  them,  wrthi-n  which  appeared  piany 
fyccks  and  granules  of  tin,:  that  could  be 
eafily  cut  with  a  knife  r  this>  wa^  al&>  found 
in  Cornwall  [cr]« 

3.  In 


[i]  A  (J^ctmen  of  this  fort  was  found  in  176$,  and  font 
bf  Mr.  William  Borlafe,  author  of  the  Natufal  Hrftory  of 
Ctrmwallf  to  the  Mufeum  atOufbrd,  where  it  may  be'  in^ 
fpeded.  It  was  enveloped  by  an  outer  cruft,  of  about  one^ 
eightbof  an  ioch  thick,  of  a  browni(h  ftraw*colour;  the  fecond 
or  inner  coat  was  blacker,  clofer-graiued,  with  fome  faiort 
appearances  of  whitifli  fpecks,  about  one-third  of  an  inch 
thick.     Phil.  Tranfaa.  ^766.  p.  36. 

[c]  The  lump  or  prodtid,  of  this,  and  the' preceding  fpe« 
dmen,  was  veiy  richly  innpregnatcd  with  tin;  and  though 
the  beft  tin-ore,  in  general,  will  not  melt  without  flux,  nof 
A>  twenty  pounds  of  block-tin  ufually  produce  more  than 
^4  pounds-  of  the  metallic  regulus ;  yet,  tliis  tin  melted 
without  any  fiux;  and  20  ounces  of  it  produced  16  of 
good  tin,  viz.  at  the  rate  of  So  per  hxind^ed.  See  rhe  PhiU 
Tranfa^.  vol,  LVI.  p-.  37. 

Ss  a  This 
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3.  In  a  maffy  form,  more  than  one  inch  thick' 
in  feme  places,  and  incldfed  in  a  kind  of 
quartzous  Aone  :  or  rather  in  an  hard  crud 
of  cryftailizcd  arfenic  [d]^ 

SECT.     299.     (181.) 

Calciforme  Ores  of  l'in\a]. 

I,  In  form  of  a  calx,  St  annum  calciforme. 
.    ji.  Indurated,  or  vitrified,  Induratum. 

I.  Mixed 


This  fpccimcn  was  prefented  by  the  fame  Wm.  Borlafe,  and 
depofited  in  the  Colle^ion  of  Foffils  of  the  Royal  Society  of 
IfOndon,  whore  I  faw  it  many  years  ago ;  but  it  mnLj  be  now 
found  in  the  Britifh  Mufeum,  where  that  cdledtion  was  re- 
moved, by  a  kind  of  furprize,  without  the  majority  of  the 
members  being  apprized  before  handof  anyfuch  intention*. 

According  to  E,  M.  Da  Cofta,  the  tin  of  this  fpecimea 
is  perfectly  du6kile  and  malleable,  and  bends  between  the 
teerhy  giving  the  fame  cracking  noife  as  tin  does.  It  meTft 
eafily  in  an  open  fire;  calcines  in  the  fire,  aud  emits  fome 
fmokef  being  urged  in  a  ftrong  fire,  with  borax,  it  detonate! 
withfmali  phofphorefcent  fparks,  as  pure  tin  does :  is  corroded 
to  a  white  calx  in  nitrous  acid,  and,  by  adding  oil  of  tartar 
per  dtliquium^  no  precipitation  was  produced.  See  the  PbiU 
fTranfaSi.  already  quoted.    The  Editor, 

f  ^J  This  was  a  lump  of  tin-ore  found  in  a  ftrcam  work, 
near  the  Borough  of  Granpont  in  Cornwall^  weighing  near 
•12  pounds;  and  fo  well  covered  by  its  cruft,  that,  but  for 
its  extraordinary  weight,  it  might  have  palTed  unnoticed. 
The  fragments  flill  in  the  poifeiTion  of  Mr.  Rofewarnc  in 
that  place,  prcvi  by  the  granulated  extejnal  furface,  and 
.ihotten  edge,  to  be  native  tin.  PhiL  TranfyG.  for  1766, 
page  38. 

[a\  Thefe  ores   are  remarkable  for  their  great  weight  | 
their  fpecific  gravity  being  from  5,955  ^o  6,750.     Kirwaa* 

Ih 
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1.  Mixed  with  a  fmall  portion  of  the  calx 
ot  arfeiiic,  Minerajianni  vitrea  arjtnicalis. 

a.  bolid  tin-ore,  without  any  determinate 
figure.     Tin- Hone. 

It 


In  order  to  aflay  an  ore  of  tin,  Fourcroy  directs  to  divide 
It  into  different  pieces,  and  reduce  them  into  a  grol's 
powder ;  to  fcparatc  the  earthy  part  by  wafliing,  and  to 
iroaft  the  remainder  in  a  covered  earthen  veflcl.  In  Ger- 
many they  are  roaflcd  in  reverberating  furnaces,  to  which  an 
horizontal  chimney  is  affixed  to  collect  the  fulphur  and  arfe- 
nic  that  are  found  mixed  in  the  ore ;  the  roalkd  fubllance 
it  afterwards  melted  in  the  air-furnace,  and  run  into  moulds 
io  order  to  form  the  pigs  or  blocks  of  tinTor  fale^ 

To  affay  tin  ores  in  the  liquid  wuy^  has  hitherto  been 
thought  imprndticable ;  hovcevcr,  Mr.  Bgrgman  has  contrived 
the  following  method,  which  is  generally  fnccefsful.  Let 
the  tin  ore,  well  feparatcd  from  its  flronv  matrix  by  wafli- 
bg,  and  reduced  to  the  mod '  fubtle  powder,  be  digefled  in 
concentrated  oii  of  vitriol,  in  a  (Irong  heat  for  feveral 
hours  ;  to  this,  whep  cool,  add  a  fmall  quantity  of  concen- 
trated marine  acid,  and  fufltir  it  to  lland  for  one  or  two 
hours ;  then  add  water,  and  when  the  folution  is  clear 
pour  it  off ;  and  precipitate  it  by  fixed  mineral  alkali. 
13 1  grains  of  this  precipitate  wafhcd  and  dried,  are  equiva- 
lent to  100  of  tin  in  its  reguline  (late*  if  the  precipitate 
confiils  of  pure  tin  ;  but  if  it  contains  copper  or  iron, 
it  (hould  be  calcined  for  one  hour  in  a  red  heat,  and 
then  digefted  in  nitrous  acid,  which  will  feparate  the  iron. 
Ibe  Editor  from  Kifwan, 

Aimot!  all  the  tin  ores  of  Cornwall  are  in  a  calciforra,  and 
at  the  fame  time  in  an  indurated  gLils-like  lUte.  The  Zi/i/i- 
fiein^  or  7 in/tone  of  the  Germans,  might  ferve  as  the  general 
dcnorrination  of  them  ;  but  only  -he  irregular  and  compact 
(pccics  are  called  fo.  The  cryrtalli/.cvl  tin-lloncs,  on  the  con« 
trary,  are  called  Zinngraupen^  if  the  cryltals  are  dilVinct, 
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It  refembles  a  garnet  of  a  blacki(h. brown 
colour,  but  is  much  heavier;  and  has  beea 
confidered  at  the  Englifh  tin  mines  as  a  ftone, 

containing 

■       ■  ■  ■  ■    -  y    , 

and  fomewhat  large ;  but  ZinnvwitUr  are  thofe  in  ifhich  the 
ciyiUU  are  (mall  and  not  f>  diltindt,  refembling  fmall  grains, 
fcattercd  through  a  compad  raw  tin-flone,  or  a  ftone  of  any 
other  kind. 

Thefe  fpccies  of  Cornifli  tin -ores  differ  from  thofe  of 
Bohernin  and  Saxony,  by  containing  n;uch  lefs  iron^  an4 
lefs  arfenic ;  and  this  is  the  caufe  of  the  preference  the 
^pglidi  tin  in  general  obtains^  above  any  other  tin,  vizm  oo 
account  of  its  purity. 

The  common  matrix  of  tin  in  thefe  mines  is  the  kiJlas^  al« 
^eady  defcribed  at  p.  361  ;  and  the  grou/aft.  This  confifii 
of  white  clay^  mixed  with  mica  and  quartz^  without  any  par» 
ticuUr  texture;  which,  when  lamellar  and  hard,  is  called 
Gneifs  by  the  Germans  1  and  is  nothing  elfe  but  decayed 
granite^  in  which  the  Fehifpar  (Scdt.  113.)  has  been  broken 
down  to  clay. 

The  Zinngraupin  from  Cornwall  is  the  moft  remarkable^ 
though  rare.  It  confids  of  quadraugular  prifms,  or  double 
quadrangular  pyramids  joined  by  their  bafcs,  fo  that  thefe 
cryftals  are  ociocdral ;  thefe  are  found  at  Trevaunance  and 
Soil-hole^  in  the  pari(b  of  St.  Agnes.  Similar  prifmatic 
cryllaU,  but  of  as  fmall  a  fize  as  a  hair,  are  found  in  cin-ftone 
upon  KillaSy  at  Polgooth,  one  of  the  riched  tin  mines, 
which  produces  fometimcs  a  clear  profit  from  1000  to  1200 
pounds  pir  month. 

The  St^eam^ttM^  is  collected  in  the  valleys  of  the  tin-moun* 
tains  in  Cornwall,  and  yields  a  confiderable  quantity  of  this 
Oietal.  The  foil  is  dug -Several  feet  deep,  and  wafhed  by 
ivater  going  over  it,  till  the  heavier  particles  of  the  ore  remain 
at  the  bottom.  Thefe  are  nothing  elfe  but  the  abrafions  of 
the  tin  ores  over  the  mountains,  which  are  rolled  down  the 
declivities  of  rhc  hills  to  lower  grounds. 

The  ftream-tin  from  Pcnfagillis  is  remarkable,  on  ac- 
count of  the  native  g')ld  now  and  then  met  with  in  it ;  and 

found. 

•  <9 


Se£L  299-  sasb  MfiTALs#  631 

containing  no  metal,  until  feme  years  ago  it 
began  to  be  fmelted  to  great  advantage  [^j. 

found,  though  very  rarely,  in  pieces  of  the  value  of  two 
or  three  pounds  i^erling.  It  principaHy  confiAs  of  round, 
oval,  and  fomewhat  fmooth  pieces,  from  the  ftze  of  a  bean 
to  that  of  a  pea,  and  Jefs,  whofe  polilhed  furfacea  fliow  a 
▼ariery  of  reddifli,  grey^  light  browA,  and  dark  yellov 
colours. 

The  wood'tin^ort  loolcs  like  hematites,  and  is  found  only 
in  the  Pariflies  of  St.  Columb,  Roach,  and  St.  Denis.  Thip 
it  without  any  crydallized  farm ;  and  has  si  very  incoBfideA» 
ahle  qHtmity  of  iron  with  it. 

Another  wood  like  tin  ore,  defcnbed  by  Frofeflbr  Bnintuch# 
fliows  various  fine  fibres  converging  to  different  centres,  like 
the  radiated  eeolyte  ;  but  is  fo  compact  and  hard,  as  to  ftrike 
£re  with  fted.  its  fpecific  gravity  at  the  4$^  of  Fahrenheit,  ia 
580,  and  even  645,  It  contains  fome  arlenic  and  a  conilder- 
able  proportion  of  iron;  and  gives  fometimes  63,1;  per  ant*  of 
tin.  It  is  very  fcarce,  and  found  only  in  fmall  bits.  Tt^ 
Eilittr  frem  the  Ireattje  of  M.  H.  Klaproth,  fublijhed  whin 
ibis  Jheet  was  going  intopnfs. 

[i]  The  Tin'flom^  iirmflein  of  the  Gemoans,  Tsnbtrg 
of  the  Swedes,  confifts  chiefly  of  ftones  and  fands  dF 
liifoent  forts,  which  contain  calx  of  tin  invifibly  diife* 
minated  through  them.  Their  fpecific  gravity,  when  the 
pBoportion  of  tin  is  confiderable^  is  very  great.  They  may 
be  of  any  colour :  The  blue^  gnj^  blacky  or  brown^  are  the 
commoneft.     They  are  vulgarly  called  Me-ftonei* 

N.  B.  I.  The  ore  ealkd  Wt'ifi  Zhmgraupeu  by  the 
Germans,  is  that  which  was  mentioned  under  the  calcareous 
genus  by  the  name  of  Tungden.  <See  p.  46  and  47  of  this 
edition;)  but  this  ore  contains  no  tin. 

2.  When  any  arlenic  is  found  in  tin,  it  proceeds  from  it's 
matrix;  for  tin  itfelf  is  never  found  mineralized  by  it,  but 
only  mixed  therewith.  And  under  the  fame  circumdances 
fine  it  fometimes  found  in  tin. 

3.  It  13  remarkable  that  tin  has  not  as  yet  been  found  in 
any  ftones  of  the  calcareous  genus,  except  J^uors  5  but  in  thofe 
^'  i^hl.ceous  or  argi/taceous  kind.     The  Edilo'-from  Kirwan. 

S  s  4  SECT, 
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SECT.    300.     (AdditionaJ). 

Calciform  Tin  X)res  cryjlallized^a^. 

The  tin  fpar,  or  white  tin  ore,  is  generally 
of  a  whitifli  or  grey  colour ;  fometimes  it  is 
yellowijh^femi-tranjparent^  and  cryfialUzedj  either 
of  a  pyramidical  form,  or  irregularly.  It  was 
formerly  thought  to  contain  arfenic,  but  Mr, 
Margraaf  found  it  to  be  the  pureft  of  all  tin- 
ores;  though  it  is  faid  to  contain  fometimes 
a  mixture  of  calcareous  earth.  Its  fpecific 
gravity  is  =  6,007*     Kirwan. 


[a]  The  Tin-fpar  refembles  a  white  calcareous  fpar ;  but 
its  conftituent  parts  are  more  compact,  and  its  weight 
greater.  Some  writers,  and  even  our  author,  have  doubted 
whether  it  contained  tin.  It  is  found^  though  very  felcom, 
at  Shlakkenwalde  in  Bohenr)ia;  and  contains  tin,  as  I  am  cre- 
dibly informed.  But  there  is  likewife  a  heavy  mi ueral  very 
like  tin-fpar^  without  any  particle  of  this  metal  in  it, 
Brunnich. 

Tin  ore  refembling  quartz,  I  have  ften  in  Mr.  De  rifle's 
cabinet  at  Pnris.  Its  colour  is  white,  and  it  feems  to  be  mir 
Dcralized  by  the  aerial  acid.     Fabroni. 
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SECT.     301.    (Part  of  §  i8x,) 

Tin  Grams  [a]. 

This  ore  like  the  garnets,  is  of  a  fpherical 
polygonal  figure;  but  feems  more  uni3:uouson 
its  furfacCf 

1.  Ill  large  grains. 

2.  In  fmail  grains'*^. 


SECT*     302.     (182.) 

Cakes  ef  Tin^  mixed  with  Metals. 

I.  Tin  is  found  mixed  with  the  calx  of  iron, 
as  in  the  garnet.     See  Se£i.  117  [iJ]. 

2»  Tin 

.^ _      I 

[a]  The  opakc^  brown^  or  black  tin-ore^  is  alfo  ciyftallized, 
and  imbodied  in  a  flrong  matrix  of  quartz,  iiuor  or  mica;  or 
mixed  with  white  or  yellow  pyrites ;  or  in  ores  of  le^d  or  ztnc, 
cobjlt,  or  iron.  When  thefe  cr)'flal8  are  large,  they  are 
called  by  the  Germans  Zinngraupin^  and  when  fmall  Zinn* 
zu/iter.  The  black  are  reckoned  the  richefl,  and  afford  about  • 
80  per  ant  of  tin.  They  ail  contain  a  mixture  of  iron.  Tbg 
Editor  from  Kirwan. 

[^]  Bergman  fpeaks  alfo  of  ores  of  tin  in  the  date  of 
calx,  contaoninrtted  by  iron^  in  the  /r^/.  209  of  his  ticia^ 
^raphla : 

And  the  zinn^zwitttr  of  the  Germans  already  mentioned  in 
the  Note  to  the  lafl  Sedtion  2^9,  p.  630 ;  contains  alfo  fonae 
mijkture  of  iron,  as  Kirwan  aiferts. 

Wailcriiis 

*  S^i  tbt  Notes  to  p.  629  ami  6^0. 
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I2.  Tin  mixed  with  Manganefe.  See  Sefl.  117 
of  the  Author^  which  will  be  inferted  among 
the  femi-metals. 

3.  Tin  mineralized  with  fulphur  and  iron  \c\. 


Wallcrius  alTcrts  diat  the  ftriatcd  tin -ore  from  Siberia, 
wliicb  has  the  appearance  of  amianthus,  called  by  the  Swedifli 
Stratig  Tenmalm^  and  by  the  Germans  Sirahlicbtes  Zinnerz^ 
is  mineralized  by  arienic  and  iron.  But  this  mineralization 
of  tin  feems  vtry  doubtful,  infomuch,  that  Kirwan  pofi- 
tively  aflcrts,  that  tin  itfelf  is  never  mineralized  by  arfenie. 
See  Note  [h}  N°  2.  p,  631.    The  Editor. 

\c']  The  Noble  Author  had  the  miftaken,  but  plaufiUe 
notion,  that  plumbago^   or  blact'lead^  was   a   compound   of 
fulphur y  tin^  and /rM7.     Indeed  the  (hining  appearance  of  th^ 
aurpm  mufivvm^   to  be  mentioned  in  Se£i.  303,  which  it  a 
compound  of  tin  and  fulphur,  was  a  very  fpecious  indicatioa 
to  adopt  fuch  a  fuppofition :  he  had  faid,  in  the  worda  that 
have  been  fupprcfled  in  the  beginning  of  his  Se6t.  1J4  (v/z. 
551  rtf  this  Edition),  if  fuch  a  mixlHre  tf/ fulphur,  iron,  aud 
tin,  be  not  tendered  too  toiatile^  it  mufl  he  Juppofed  that  thg 
gr/eit  hfi  the  blacklcad  fitflqini  in  the  calcining  heat^  is  oc^ 
letfioned  from  the  fulphur:  and  that  the  fulphur  confequently 
v.tdtes  out  ike  greaicfi  part  vf  the  black  lead.     But  the  tru« 
analyses  of  the  plumbagoy  which  have  been  repeatedly  made 
lince  the  Author^s  time,  demondrate,  that   black*lead  hat 
Ttry  different  component  parts,    as  was  (hewn    in  Section 
231  ;  and  is  aHb  of  a  very  different  nature  from  Molybdcna^ 
which  the  author  thought  to  be  only  a  variety  of  plumbago, 
it  being  of  a  metallic  nature,  as  will  be  faid  in  it's  proper 
place  hereafter,  among  the  femi-metals.     The  Editor, 
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SECT.    303.  •  (Addkioaal.) 

Aurum  mufivum^ 

Tin  mineralized  by  fulphur  was  lately  dif- 
covered  by  Prof.  B^rgman^  among  fome  mi- 
nerals  which    he   received    from   Siberia\a]. 
He  obfcrved  two  forts  of  it  analogous  to  the 
two  artificial  combinations  of  tin  with  fulphun 
\.  One  nearly  of  the  colour  of  zinc,  and  of  a 
fibrous    texture,    which    contained  about 
twenty  per.  cent,  of  fulphur,  and  the  re- 
mainder tin. 
J,  The  other  inveloped  the  former  like  a  cruft  ^ 
refembled  aurum  mu/ivum;   and  contained 
about  forty  fer  cent,  of  fulphur,  a  fmall 
proportion  of  copper,    and  the  remainder 
tin.    Mem  Stocky  1721,  p- 328.    ^oted  by 
fO'rwan  \b]. 

At 


[a]  Thit  ore  was  found  at  Nercbii/ku  in  Siberia.  The 
part  rcfembling  aurum  mufivum^  was  the  outitde  cruft,  and 
in  the  n^iddle  was  a  nodule  of  a  white  n^etallic  nppearance, 
fimilar  to  ^rude  antimony,  although  k  did  not  contain  any. 
This  was  radiated  from  the  center  outwards ;  could  be  eafiiy 
cut  with  the  knife*,  after  which  the  furface  appeared  of 
viriegatcd  colours ;  and  being  pounded,  produced  fome 
Mack  powder.  Both  thefe  fubHances  were  contaminated  by  a 
fmall  quantity  of  copper.    Tbt  Editor  frem  Bergman. 

[A]  This  account  of  the  new  ore  of  tin,  given  by  Berg- 
iman  in  the  faid  Memoirs  of  Stockholm,  has  been  tranf- 
l;*tcd  into  French,  and  inferted  ip  the  Journal  de  Phyfiqui 

for 
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At  Huel  Rockj  in  St.  Agnes  in  Cornwall, 
there  has  been  found  a  metallic  vein,  9  feet 
wide,  at  20  yards  beneath  the  furface.  Mr. 
Rafpe  was  the  firft  who  dilcovered  this  to  be  a 
fulphurated  tin-ore :  it  is  very  compadl,  of  a 
bluifh-white  colour,  approaching  to  gre)-ft?eU 

and 

W         0  ■  III  ■■Mill  ■■  ■  ^M. 

for  May  1783,  pag.  367.  It  is  direftly  affcrtcd  there,  that 
the  proportions  of  the  component  parts  of  this  ore,  could  ttoi 
he  afcertained^  on  account  pf  their  minuteQcf^.  From  hepcc 
it  is  evident,  that  thofe  proportions,  mentioned  by  Bergman 
in  tYit^Preface  to  his  Sciagraphia,  where  he  fpeaks  of  tl/c 
faote  new  ore  of  tin,  amount  to  no  more  than  to  a  (imple 
£uefs,  from  the  comparative  dofe;^,  h^  mentions  in  the  faid 
.  memoir,  for  producing  by  art  two  fimilar  fubftances;  the  firft 
by  meltirig  20  per  centum  of  fulphur  with  tin  in  a  crucible^ 
which  produces  a  Ihining  mafs,  like  zinc,  thnt  has  a  raAiarecl 
appearance  when  broken ;  but  if  the  quantity  of  fulphur 
be  double  (v/z.  40  per  centum)  y  and  the  fire  is  flronger,  a 
ihining  yellow  mafs  is  formed,  which  is  compofed  of  very 
fmall  and  thin  fcalcs,  like  the  aurum  mujivum^  or  mijaicum^ 
as  others  pall  it. 

The  procefs  given  in  the  London  Difpcnfary,  for  making 
artificial  aurum  mufivum^  confifts  in  melting  12  ounces  of 
of  tin,  in  a  crucible,  and  adding,  after  it  is  fufed,  6  ounces 
of  pure  mercury.  This  brittle  amalgam,  afttr  being  cold, 
is  pounded,  and  mixed  with  6  ounces  of  fal  ammoniac,  and 
y  ounces  of  flowers  of  fulphur.  The  whole  is  fublimed  in  a 
matrafs :  and  the  aurum  mufivum  will  be  found  it|  the 
fublimated  matter,  and  fome  little  drofs.  Mr.  Woulfe  fays, 
in  the  voL  LXI.  of  the  Phil.  Tranfa6t.  p.  125,  that  3  ounces 
of  mercury^  and  as  many  of  fal  ammomacum^  is  flill  a  better 
proportion  of  the  above  ingredients ;  and  that  the  aurum  mu" 
Jrumm  fo  produced,  amounts  then  to  17^  ounces,  v/hilft 
that  of  the  former  dofcs,  gives  only  16  ounces.  This 
procefs  requires  a  graduated  fire  in  the  beginning,  which 
inuft  be  increafed,  and  continued  for  the  ipaceof  5  or  6 
hours.     The  £ditorm 

According 
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and  fimilar  to  the  colour  of  grey  copper-ore:  it 
is  lamellar  in  its  texture,  and  very  brittle.  It 
confilh  of  fulpburj  tin^  copper j  and  fome  iron. 
Mr.  Rafpe  propofes  to  call  it  Bellmetal'Ort\c\. 


SECT.     304.     (183.) 

Observations  on  Tin. 

It  has  indeed  been  aflertcd  by  fom*,  that 
tin  is  found  native  in  the  earth ;  but,  for  my 
own  part,  like  many  others,  I  doubt  much 
of  it,  having  never  feen  a  (ingle  fpecimen  that 
could  be  called  native  tin  [^7]. 

It 


[r]  According  to  Mr«  Klaproth^s  aaalyfis  of  this  ore, 
119  grains  contain  30  of  pure  fuiphur  ;  41  of  tin  ;  43 
of  €9ppiri  2  of  iron;  and  3  gr.  of  the  Stony  matrix.  In 
another  fpecimen  of  the  fame  fulphurated  tin-ore  from 
Cornwall,  there  were  in  the  hundred  25  parts  of  fuiphur^ 
34  of  //«,  36  of  copper^  3  of  iron^  and  1  of  the  Jlonjf 
m£trix» 

[fl]  I-  The  contrary  to  this  opinion  of  our  author,  hat 
bten  fully  demondrated  in  Si£I»  298,  mte  [a], 

3.  Tin,  though  fometimes  unmixed  in  its  ores,  is  often 
othcnvifej  they  frequently  contain  both  iron  and  copper. 
The  fire,  with  which  tin  is  melted,  is  fufficiently  Arong  to 
fmelt  alfo  the  other  metals  contained  in  the  fame  ores ; 
and  hence,  without  any  fraudulent  proceeding  in  the  tin- 
fmclter,  there  m^y  be  a  variety  of  other  fubftances  in  its 
mafs.  But  this  natural  variety  is  far  lefs  than  that  which  is 
fraudulently  introduced;  bccaufe  tin  is  above  five  times  dearer 
than  lead  ;  and  as  a  mixture,  confiding  of  a  large  portion 
of  tin  with  a  fmall  one  of  lead,  cannot  be  eafily  diilinguiflied 
from  a  n.afs  of  pure  tin,  the  temptation  to  adulterate  it  U 
great,  and  the  fear  of  detedlion  fmall. 

3.  In 
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le  is^  bowemr,  remarkable  that,  tin  Is  fii 
jfcarce#  aiajd  ta  not  found  ia  any  confiderabks 

quantity 

3.  In  Cornwall  the  tin,  after  being  fmelted  from  the 
ore,  is  poured  into  quadrangular  moulds  of  flone,  con- 
taining  about  320  pounds  weight  of  metaU^  and  it  it  then 
called  block^Hn*  The  officers,  appointed  by  the  Duke  of 
Cornwall,  alTay  it,  by  taking  a  piece  of  one  of  the-  under 
corners  of  each  block ;  dnd^  if  found  pure,,  it  is  damped  with 
the  feal  of  the  Duchy.  It  is  clear,  that  if  the  tin  is  mixed 
wMt  lead,  this  by  its  fuperior  weight  Enka  to  the  bottom, 
and  will  be  liable  to  be  difcovered,  when  the  under  comei 
it  employed  in  the  trial*  But  this  feal  gives  no  fecurity  for 
the  goodneiV  of  the  tin  fold  abroad,  fince  it  is  known,  ami 
liewnaaa  aflerts  it  (p*  13^  of  his  iirft  fol.  in  8to),  tftat  io 
Holland,  every  tin-founder  has  Englifh  fiamps;  and  whatefcr 
b#«  tin  be,  the  infcription  block- tin  makes  it  pafs  for  Engli/b. 
Watfon. 

4.  Whenever  the  filings  of  tin,  held  over  the  flame  of  a 
candle,  yield  a  fmell  refembling  that  of  garlic  ;  it  coa* 
tains  an  arfenical  mixture :  the  moft  part  of  common  tia 
ia  in  this  cafe ;  and  fome^  think  that  the  crackling  notfe  in 
bending,  which  is  fuppofed  to  be  an  eiTential  property  of  pure 
tin,  belongs  only  to  fuch  as  is  arfenicated ;  for  after  thofe 
ahcmlcal  operations,  by  which  the  arienic  is  feparated,  the 
tin  is  deprived  of  that  noife. 

5..  Tin  melted  with  arfenic,  falls  ia  great  part  into  a  whi* 
tifli  calx ;  the  part  which  remains  uncalcined,  proves  ytff 
brittle,  appears  of  a  white  colour,  and  (hows  a  fparkRng 
plated  texture,  greatly  refembling  zinc.  The  arfenic  is  very 
ih-ongly  retained  by  the  tin,  fo  as  fcarce  to  be  totally  diffi^ 
pable  by  any  degree  of  fire,  though  the  mixture  be  urged 
for  a  length  of  time,  with  a  very  intcnfe  heat.  The  tin, 
after  being  recovered  by  fnfion  with  inflammable  fluxes,  diP 
covers,  by  its  appearance,  by  its  brittlcnefs,  and  by  its  aug- 
mentation of  weight,  that  it  flill  holds  a  confiderable  portion 
of  the  arfenic.    Lewis . 

6.  Tin  cxpofed  to  a  very  violent  heat,  produces  a  wtiitiflk 

and  bril^i^nt  flame ;  a  white  fmoak  rifes  \  which  condenfes 

±  into 
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fito  a  wfaitiAi  ncedle-fiDnn  caL^  which  if  called  Tinjhww^. 

Mongez. 

7.  Neumann  obfervcd,  that  on  mixing  iron  and  tin 
m  the  focu»  of  a  Tfchirnhaufcn's  burning- lens,  if  the  tin 
WM  BMltcd  iirfi,  and  the  iron  added,  they  united  together 
verj  ^etly ;  but  when  the  iron  was  melted  iirfi,  the  addition 
of  titt  occafioned  a  crackling,  and  a  fputtering  of  lictr^ 
.  globukt,  which  burft  with  a  coniiderable  fnap ;  and  in(^ead 
of  foinct,  there  arofe  exceeding  fine  filaments,  which  ftuck 
to  the  cloths,  &c.  like  cobwebs* 

&.  Thkkind  of  detonation,  produced  by  the  union  of  tin 
nilk  koa  QB  a  very  Tioleat  fire,  and  the  extreme  eageroeA 
Witib  wbich  it  is  attacked  by  nitrons  acid,  as  mentioned; 
mK  [^]  to  Sedt  297.  may  well  account  for  that  curioHs  de^ 
Itgration  deibrtbed  by  Dr.  Higgins  in  the  vol.  LXUL  p.  137 
ot  site  PfaiK  Tranfad.  whkh  I  have  repeated  a  great  man; 
tiflKi  t«  fome  curicms  perfoos.  of  my  acquaintances.     Sevend 
IpolL  pieces  of  cupreous  nitre  (a  fait  which  reitilts  from  the 
Uitaoatof  pl^t^^copP^^  "^  nitrous  acivl,  after  evaporation,  oc 
Marly  fo)  being  put  in  a  piece  of  tin-foH,  with  a  very  feir 
teps  o£  water,  and  being  quickly  rolled  or  wrapped  up,  with 
tbtt  exttemities  bent  up,  and  pinched  together;  i.  the  fait 
iefiquefeet  in  the  infide  of  the  tin :  a.  this  laft  changes  ita 
solwr:  3*  a  froth  ifiues  out  at  the  ends  oi  the  coil :  4.  then?k 
confiderable  warmth  is  procKiced  :  5.  it  emits  nitrous  funxes  : 
Uaftiatolerable. heat  follows:  7.  and  at  lafl  it  burds  with 
«l  eiplofioQ  and  fire,  fufing  the  tin- foil   in  feveral  places^L 
In  this  cafe,   the  acid  being  moiilened,  quits  the  copper, 
sml  aSs   at   once  on   the  large  furface  of  the  tin,    with 
bek  an  eagemefsas  to  kindle  its  phlogiflon  into  a  blaze. 

9.  M^cquer  oWerved,  that  putting  a  good  quantity  of 
granuialed  tin  in  a  matrafs  over  the  fire,  the  marine  acid, 
which  he  poured  upon  it,  immediately  loft  its  own  fumes  ; 
attacked  the  tin  with  a  fenlible  but  moderate  effervefcence, 
aal  diflblved  it  to  faturation.  The  folution  was  as  whitd 
and  tianiparent  as  pure  water,  and  difTolved  above  the  half 
of  its  weight  of  tin.  Wlien  kept  for  forae  time  in  n  glaft 
vofiiBlf  it  ciyftallized  daring  the  cold  weather,  but  became 
fluid  in  the  fummer.  Crydals  of  tin  may  be  formed  by  the 
ofdioary  method,  which  are  of  great  ufe  in  the  caiUo-frint^ 
t%  piQceflci'    ^he  EJiSir. 

The 
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quantity  or  purity  in  any  other  places  in  Eu- 
rope, than  in  England  and  Saxony  [^J. 

It 


H"]  The  largeft  quantities  of  tin  are  met  with  in  England, 
particularly  in  the  county  of  Cornwall.  There  is  fome  .ilfo 
in  Bohemia  and  Saxony,  as  well  as  in  the  Eaft^Indies;  but 
in  other  countries  it  is  rare  to  find  fo  much  as  to  be  worth 
the  trouble  and  expence  of  extracting* 

2»  Britain  is  fupfiofed  to  have  received  its  name  from  its 
abounding  with  this  metal.  For  tin  being  called  Bragmanack^ 
in  the  Syriac  and  Chaldaic  languages,  that  is,  the  kingdom 
of  Jupiter;  from  hence  feem  to  have  been  deduced  the  words 
Bratman^  Britman^  and  Britania*    Newmann* 

3.  The  ufes  of  tin  are  very  various.  It  is  employed 
in  a  great  number  of  arts.  Its  ufe,  when  united  to  mer- 
cury for  making  looking-glaiTes,  has  been  already  defcribed 
in  note  N^  i8.  to  Se6t.  296.  p.  6o8*  BiQiop  Watfon  feems 
inclined  to  believe,  on  very  good  grounds,  that  the  art  of 
making  looking-glafTes,  by  applying  to  their  back-furface 
a  metallic  covering  of  tin-plate  imbibed  by  quickAlver,  is  not 
a  very  modern  invention ;  and  quotes  the  great  Pliny,  who 
aiferts,  that  the  Sidoniaus  had  invented  fomething  of  this 
kind.     See  vol.  IV.  of  his  ElTays  p.  250. 

4*  Thofe  metallic  plates,  generally  called  tin  by  the  Eng-* 
lifli,  and  more  propti'ly  fer-blanc  by  the  French,  are  merely 
iron-plates,  very  thin,  which,  on  being  dipped  in  melted  tin, 
become  quite  covered  by  it,  and  form  a  very  ufeful  material 
for  making  a  great  variety  of  veiTels  and  utenlils  of  general 
ufe :  particularly  kitchen  velTels,  fauce  pans,  and  other  im- 
plements for  the  purpofes  of  dreffing  all  forts  of  food  on 
the  fire.  Thcfe  arc  the  moft  wholefome  vefTels,  and  the  only 
ones  that  can  be  employed  with  fafcty;  whilft  thofe  made 
of  copper  are  highly  dangerous,  even  when  newly  tinned  in 
the  inlide ;  for  if  any  fmall  corner,  or  part  of  the  furface, 
efcapes  the  attention  of  the  workman,  or  if  the  covering 
wears  out  without  being  obferved,  fome  verdigreafe  may  be 
there  generated ;  and  this,  when  taken  with  the  vi£tuali^ 
never  fails  of  caufing  terrible  effeds  on  the  animal  body,  and 
often  inevitable  death.     It  is  much  to  be  wondered  indeed  ! 

that 
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Ic  is  likewife  worthy  of  obfervation;  thiaC 
when  its  ore  is  profitable^  or  to  be  worked  to  zhy 

advantage 

•  ■ 

that  the  numeroui  difaftefs  that  iiepeatedly  happen  all  over 
Europe  and  elfewhere^  have  tiot  yet  deterinmed  mankind 
to  extermtnate«  abfolutely,  every  fort  of  copper-vefleli  and 
all  other  utetlfils  of  copper  fi'om  their  kitchens. 

{•  It  it  certain  th»t  neither  Vegetable  acids,  ho^difiilled 
finegar,  diflblve  any  fenfible  quantity  from  tin ;  and  it  wat 
on  this  account  that  copper  vefTels  for  culinary  purpofes, 
are  generally  tinned  in  the  infide,  to  prevent  the  poifonoufl 
tSeti%  of  verdegreaie  being  produced)  and  mixed  with  the 
food  prepared  in  fuch  veflels ;  but,  beiides  the  deficiency 
already  meotioned^  that  may  happen  in  the  tinning,  thq 
flMtat  commonly  employed  for  this  purpofe,  confifts  of  j 
parts  of  pewter  and  3  parts  of  lead.  Now  it  is  known,  that 
lead  ii  eafily  attacked  by  vegetable  acids;  and  if  it  hap<* 
pens  to  be  taken  internally,  never  fails  of  producing 
dangerous  and  chronic  difeafcs,  the  c&lUa  Pi&onunij  paU 
fiiiy  &c*  So  that  after  due  confideration,  tinnrd  iron^  and 
tm'plati^  are  the  only  cheap  and  wholcfome  materials  for 
vdleU  for  kitchen  ufe. 

6.  This  tin*plate,  laft-mentioned,  is  nothing  elfe,  but 
flieett  or  plates  of  iron,  that  have  been  hammered,  or^ 
which  is  better,  flattened  to  a  proper  thicknefs,  by  paffing 
the  hot  iron  between  two  iron  cylinders  cafed  with  fleel ; 
they  are  then  cut  to  a  proper  iize,  and  fteeped  in  a  folu^-k 
tioo  of  (al-ammoniac,  or  in  an  acid  liquor,  produced  from 
the  fernnentation  of  barley  meal,  though  any  other  weak  acid 
would  anfwer  the  purpofe ;  after  this  fleeping,  they  mud  be 
well  foourcd,  fo  that  the  whole  furface  may  be  very  clean 
Aod  quite  bright.  They  are  then  dipped  into  an  iron  pot 
filled  with  melted  tin,  whofc  furface  is  covered  with  fuet, 
or  fat,  and  pitch.  The  plates  come  out  with  both  the 
furfures  covered  with  the  tin :  and  as  they  poifefs  the  clean* 
lineis  of  the  tin,  added  to  the  rigidity  of  the  iron,  they 
art  of  great  ufe  fDr  many  purpofes  of  common  life. 

7.  Pewter,  which  is  commonly  called  etain  in  France,  and 
genenlly  confounded  there  with  true  tin,  is  a  compound 

T  c  metali 


d42  BASE   MSTA£9^  SocL  304*' 

advantage,  It  Is  always  in  form  of  an  indurated 
calx,  which  refembles  thofe  glaiTes  that  ate 
prepaied  from  metallic  calces  in  our  iabora- 
toiies^  . 

Therefore,  in  fpeaking  of  chis  refemblance,  ia 
order  to  rencter  this  Mineralogical  Eflay  more 
intelligible  to  the  reader,  I  have  ufed  the  term 
calx^  In  defcribing  the  metals ;  by  which  word  is 

underftood 


metal,  whofe  bafis  19  tin.  The  beft  fort  confifti  of  tin  allayed 
with  about  a  twentieth,  or  lefs,  of  copper  of  ocher  metailio 
bodies,  as  the  experience  of  the  workmen  has  ihewn  to  bit 
the  moil  conducive  to  the  improvement  of  its  hardnefs  anil 
colour,  fuch  as  laxd^  zmc^  bifmuth^  and  the  metallic,  or 
reguline  part  of  anlimony.  There  are  3  forts  of  pewter,  dt£v 
tinguiflied  bj  the  nan!ies  of  ^/«/^,  trifle^  nnd' ley* peu;tn>.  The 
ftrft  i»tifed  for  plates  and  di(hes ;  the  fecond  for  the  pina^ 
quartSy  and  other  meafures  of  beer ;  and  the  laj-pewter  m 
ufed  for  wine  meafures,  and  large  velTels. 

8.  The  beft  fort  of  pewter  confifls  of  17  parts  of  rt« 
gulus  of  antimony  to  too  parts  of  tin;*  but  the  Fresch 
add  a  little  copper  to  this  kind  of  tin.  A  very  fine  filver 
looking  metal  is  compofcd  of  I'oo  pounds  of  tin,  8  of  regulus 
of  antimony,  i  of  bifmuth,  and  4  of  copper.  On  tho  con- 
trary, the  Uy  pewter,  by  comparing  its  tftctfic  gravity  with 
thofe  of  tlie  mixtures  of  tin  and  lead,  already  men tiobed- in 
the  table  at  page  625,  mud  contain  more  than  a  iifch  part 
of  its  weight  of  lead.  This  quantity  of  lead  is  far  too  much, 
conftdering  fome  of  the  ufcs  this  fort  of  pewter  ia  appKbd  to ; 
for  acid  wines  will  readily  corrode  the  lead  of  the  flagoos, 
m  which  they  are  meafured,  into  fugar  of  lead.  Which  being 
taken  internally,  is  produ6live  of  various  chronic  difeafes^  as 
fhe  Oilica  PiSfmum^  paljiesy  Jiup9n  in  the  limbs,  &c,  - 

9.  Fbreigners  generally  afTert,  that  Hnglifh  tvh  is  ahwys  a 
mixed  metal  when  exported  abroad':  and  the  French  Ency^ 
clopedifls  in  particular  (article  etain)  inform  us,  on  the  au- 
thority of  Mr.  Rouelle,  that  the  EngtiOi  tin,  when  caft  4nt(i 

moulds, 
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uiidtrrftood  the   f^me  as  the  chemifls  call   a 
crocus^  or  ferra  metallorum  prlvata* 

The  words  befe  fupprejjed^  related  to  the  mif^ 
taken  notion  of  the  Author  already  mentioned  in 
Note  \c\  to  Se5i.  302.  p.  634. 


moulds,  of  6  inches  in  thicknefs,  -tnd  cooled,  if  it  be  divided 
into  3  layers,  the  uppermoil  has  3  pounds  of  copper  on  the 
ICO  of  tin :  the  fecond  layer  has  5  pounds  of  lead  to 
the  fame  quantity  of  tin  ;  and  the  lowell  layer  has  9  of  lead 
lo  the  Imndretl  of  tin.  Geotfroy  had  formerly  given  a  fimi* 
lar  account  of  the  HngliUi  tin,  with  feme  variety  in  the  dofes 

But  there  never  was  anv  other  foundation  for  fuch  an  afu 

•       •  ...  «  ^ 

iertioa,  than  that  pnuter  has  been  midaken  for  tin  abroad  : 
tnd  in  fad  all  pewter-difties  and  all  oth^r  pewter-pieces  are 
called  by  the  name  of  tin^ware  all  oVer  £urope,  except  in  Engs* 
land.  Nor  could  there  ever  be  any  adtan^agoous  motive  to 
hinder  the  export  of  pure  tin  from  England,  where  it  is  found 
in  a  greater  abundance  than  any  where  elfe.  Befides  the 
above,  neither  Borlafe  nor  FryCe,  who  wrote  io  minutely 
on  the  method  of  prcpariig  tin  in  Cornwall,  mention  any 
operation  or  mixtures  this  metal  undergoes  or  receives,  before 
or  after  it  is  call  into  the  (labs,  blocks,  or  pieces  of  tin,  in 
which ^z/,  and y^rm,  ic  is  fold,  and  fent  to  every  market  ia 
Europe ;  fo  that  the  whole  muft  be  a  midake  in  terms,  as 
already  mentioned,  by  taking /frc/^r  fimply  for  tin, 

10.  The  calx  of  tin,  known  by  the  name  o^  Putty ^  is  gene- 
rally ufed  to  polilli  various  hard  bodies,  as  glafs,  metallic  fpe- 
cula  for  rcflecli'j  telefcopes,  &c.  When  fufed  with  lead  and 
iaud  it  produces  enamel;  and  fen'cs  a!fo  to  cover  earthen- 
ware,  giving  to  it  a  glaffy  and  neat  f'..rficc  for  life.  The  Editoff 
ihiifljfrom  li'ctjoni  Effays. 
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S  E  C  T.    305.    (184.) 

Lead.     Plumbum^  Saturnus^  Lat.  Bley^  Germ. 
Bfyj  Swcd.    Plomb^  French. 

General  Properties  of  Lead. 

a.  This  metal  is  of  a  blueifh  white  colour 

when  frefh  broke,  but  foon  becomes  dull 

or  tarnifhed  in  the  air  \a\. 
h.  Is  vtty  heavy;    viz.  to  water  as   11,325 

to  I  coo  [3]. 
c.  Is  the  fotteil  next  to  gold,  but  has  no  great 

tenacity,  and  is  not  in  the  lead  fonorous  [cl. 

It 


■t-rfji 


[/?]  Lead  is  not  fubjcdt  to  be  much  corroded  by  expo* 
Cure  to  air  or  water ;  though  after  long  fbanding,  a  thia 
crufl  is  forn>ed  on  its  furfacc,  which  is  a  true  ca!x  of  lead 
formed  by  the  aerial  acid,  that  flowly  decompofes  \u 
MongiX. 

\b\  According  to  Bergman,  the  fpecific  gravity  of  lead 
15:1=11,352:  Kirwan  fa);s,  however,  that  it  reaches  from 
liy^coto  11,479.  According  to  Watfon,  an  Englilh  cubic 
foot  of  new  lead  weighs  11,262  ounces  of  avoir du folds ;  but 
of  lead  reduced  from  minium^  it  weighs  11,460.  See  the 
table  at  page  625. 

[r]  The  Author  means   undoubtedly,  that   lead   v   the> 
foftefl  of  all  metals,  except  pure  gold,  with  regard  to  its 
pliancy  or  flexibility;  but   its  tenacity  U   very  inconfider* 
able ;  and  confequentiy  it  is  incapable  of  being  drawn  into  a 
fine  wire. 

Under  the  hammer,  it  is  ealily  extended  into  thin  plates ; 
but  its  properties,  as  Nicholfon  obferves,  have  not  induced 

practitioners 
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i.  It  is  eafily  calcined ;  and,  by  a  certain  art 
in  manliging  the  degrees  of  the  fire^  its 
calx  becomes  white,  yellow*  and  red  \d\. 

This 


pra^itioners  to  fubjeft  it  to  the  fame  trials  at  gold^  fi^tr^ 
and  iopftr.  A  wire  of  this  ineta),  one-ttntb  .of  an  inch  thick, 
cannot  hold  a  weight  above  29  pouaids  a^d  a  quarter,  without 
breaking.     Aiongtz, 

Lead  has  a  remarkable  fmell,  which  is  very  djAiadly  per* 
ceived  when  rubbed.     Fourcroy, 

\d]  Lead,  mixed  with  tin,  calcines  fooner  than  by  itfelf 
alone:  one  pound  of  this  laft  quickly  incinerates  19 pounds  of 
lead.     Neumann* 

By  calcination,  lead  is  coaverted  uito  a  dufky  powder 
called  plumbum  uflum\  a  longer  continued  heat^  with  accefs 
of  air,  renders  it  wbite^  yellow^  and  afterwards  it  becomes  of  a 
hrigbt  rai^  inclining  to  orange  colour^  called  minium^  or  red 
laid.  The  heat  for  this  purpofe  mud  not  exceed  a  certain 
degree.  A  greater  heat  converts  this  fubftance  by  degrees, 
into  a  yelUw  flaky  calx,  cdlied  Litharge ;  and,  by  a  mo- 
derately flrong  fire.  It  runs  into  a  yellow  tranfparent  glafs, 
which  powerfully  diiTolves  metallic  calces ;  and,  unlefs  com- 
bined with  rhefe,  or  earthy  additions,  corrodes  and  pafles 
through  common  crucibles.  This  glafs  a6ts  more  ilrongly 
on  fiaceoui  than  on  ai  gillaceous  earths,  and  is  a  principal  in* 
gredient  in  fine  white  flint-glafs.     Nichot/on. 

The  red-lead,  or  minlu/a^  may  be  made  diredtly  from 
lead^  and  alio  from  litharge^  which  has  already  been  faid 
to  be  the  half  vitrified  calx  of  the  fame  metal,  and  can  be 
had  cheaper  from  various  proceflcs  where  lead  is  employed. 
But  this  lad  red  lead  is  not  fo  good  as  the  former,  on 
account  of  the  fcoria  of  other  fubflances  mix^d  therewith  ; 
particularly  the  makers  of  flint-glafs,  who  ufe  much  rep- 
lead in  the  compolition  of  that  glafs,  fiad  that  it  doM 
not  flux  fo  well  as  that  made  from  the  diroft  calciQation 
of  the  metal, -as  pra£tifed  in  the  county  of  Derhy^  where 
no  Ufs  than  nine  mills  or  furnaces  are  kept  on  this  operation* 
'^^Lti^  fumacey  are  very  like  a  baker*s  oven,  with  a  low 

T  t  I  vaulted 
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tf.  This  calx    melts   more  eafily,    than   any 

other  metallic  calx,  to  a  glafs^  which  be- 

.  corner  of  a  yellow  colour,  and  femi-tranf- 

parent.      This   glafs   brings  other   bodies, 

and  the  imperfeft  metals,  into  fufion  with  it. 


vaulted  roof,  and  two  party-walls,  riling  from  their  floor, 
which  leave  a  middle  fpace,  where  the  pit  coal  is  burned : 
the  flame  being  drawn  over  the  party  walls,  ftrikes  on  the 
roof,  and  is-  from  thence  refle^ed  on  each  fide,  by  which 
the  lead  there  kept  is  melted.     The  furface  of  lead,  by  its 
expofition    to   air,  becomes  inftantly  covered  with  a  dufky 
pellicle;  this  is  fucceffively  removed,  and  the  greated  part 
of  the   metal, is  converted  into  a   yel low ilh- green  powder. 
This  is  afterwards  ground  fine  in  a  mill,  and  waflied ;  the 
heterogeneous  particles  of  lead,  ftill  in  being,  are  feparated  by 
pafling  the  wafh  through  fieves :  the  yellow  colour  becomes 
uniform,  and  is  called  Mascot  by  the  painters,     Thefc  yel- 
low calces,  being  well  dried,  are  thrown  again  into  the  fur* 
nace,  where  they  are  conftantly  flirred  in  a  continued  heat ; 
fo  that  in  about  48  hours,  thefe  calces  acquire  a  vivid  nd 
inclining  to    orange   colour^    and  are  known   by   the    naipe 
of  Minium^  or  red-lead.     Mr.  de  Machy  was  certainly  roif- 
taken,  when  he  alTertcd  that  the  calcination  alone,  without 
the  conta£^  of  the  flame  and  fmoke,   was  capable  of  pro* 
duciqg  a  good  colour.     But  the  red-lead  made  in  France 
is  of  a  confiderably  worfc  quality,    than  what  is    made    in 
England,  or  Holland.      A  ton,    or  20  hundred  weight  of 
lead,   generally  gives   22  hundred  weight   of  minium.      It 
is  faid,    that  at   Nuremberg  the   increafed  weight  of  red* 
lead  amounts  to  one-fifch  of  the  rpetal ;   this  may  probably 
depend  on  the  method  employed,    as  Watfon  thinks.     Neu- 
mann (ays,  that  the  bed  Venetian  minium   is  made  out  of 
ccrufTe,  or  white  lead. 

'    The   litharge,    already   mentioned,    is  called    Litharge  of 
Goidy  when  its  colour  inclines  to  yellow  \  and  o^  Jtlver^  ^hen 
it  is  whitijh ;  but  neither  of  them  contains  any  portion  of 
thefe  precious  metaU.     Neumann. 

It 
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/  It  difliblves^  ift,  in  the  fpirit  of  nitre;  adlf^ 
in  a  diluted  oil*  of  vitriol,  by  way  of  di- 
gcftion ;  3dly,  in  the  vegetable  acid ;  4thlyY 
in  alcallne  ibiutions;  and  5thly,  in  ex- 
prcfled  oils,  both  in  the  form  of  metal 
and  of  calx  [e]. 

g.  It  gives  a  fweet  tafle  to  all  folutions. 

b.  It  amalgamates  v^ith  quickfilver. 

/.  With  the  fpirit  of  fca-falt  it  has  the  fame 
efFc^  as  filver,  whereby  is  produced  a^S- 
turnus  corneus^J^. 

It 


[e\  Lead  diflblvei  in  nitrous  acid  into  a  yellow  liquor. 
This  folucion  infpiflated,  explodes  or  fulminates  in  the  fire. 
litumanHm 

Troof  aqua /(frt is  f  lowered  with  an  equal  quantity  of  water, 
diflblves  half  its  weight  of  lead.  This  folution,  according  to 
Levis,  beipg  diluted  with  water,  bccon^cs  milky,  and  depofits 
the  inetaL  But  Fourcroy  ijcnies  this  fa^  in  his  vol.  L  p.  512 
of  the  Englifh  edition.  The  fame  folution,  after  exhaling 
reiy  ilowly  to  the  air  p^rt  of  the  mcnftrum,  (hoots  into  fmall 
pyrauiidal  cryftals  with  fquare  bafes,  of  an  auilere  fweet 
tafle*  Lewis,  Fourcroy  fays,  that  thefe  pyramids  are 
hexaedral. 

Vitriolic  acid,  adifted  by  a  boiling  heat,  corrodes  half  of 
itf  weight  of  lead  into  a  falinc  mats.  This  acid  precipitates 
the  metal  frotp  its  nitrous  and  marine  folutions.  Lewis,  and 
Kiru/an^ 

[/7  Pure  marine  acid,  with  the  affiftance  of  heat,  readily  caf- 
qines  lead,  and  dilTolves  part  of  its  calx  ;  but  it  is  difficult 
to  faturate  it  compleately.  By  a  Orong  evaporation,  it  pro- 
duces cr)'(lals  in  the  form  of  fine  and  brilliant  needles,  accor- 
ding to  Afanet  quoted  by  Fourcroy  This  metal  combines  more 
readily  and  intimately  with  marine  acid,  when  this  menftrum 
is  poured  either  uncombined  or  united  with  an  earthy  or 
alkaline   bafe,  '  into   the   folution   of  lead   in   nitrous   acid. 

T  t  4  A  copious 


I 
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f[.  It  does  not  qnite  with  iron,  when  it  if 
fingly  added  to  it  in  the  fire. 

/.  It  works  on  the  cqppel,  which  (jgnifies  that 
its  glafs  enters  into  certain  porous  bodies^ 
deAitute  of  phlogiflon,  and  alcaline  faks. 

It 


fi  copioui  white  precipitate  it  then  im mediately  formed|  re- 
fecnbliog  a  coagulum  ;  which  is  a  new  combined  fait,  that  fallt 
down,  6n  account  of  its  great  infolubility.  If  expofcd  to  the 
fire,  vapours  of  a  faccharine  tafte  are  difengaged:  and  it  fufel 
into  a  brown  mafs,  called  Plumbum  Corneum.    Fourcroy, 

The  acetous  acid  diiTolves  lead  and  its  calces,  ffhite^leadj 
or  ierupj  is  made  by  rolling  leaden  plates  fpirally  up,  fo 
as  ^o  leave  the  fpace  of  an  inch  between  each  coil,  and 
placing  thfm  vertically  in  earthen  pots^  at  th<?  bottom  of 
which  is  fome  good  vinegar.  The  pots  are  to  be  covered  ax\d 
cxpofed  for  a  length  of  time  to  a  gentle  heat,  in  a  fanJ-bath ; 
pr  elfe  they  are  covered  with  dung.  The  vapour  of  the  vine* 
gar  attaches  itfelf  to  the  furfac^  pf  the  plates,  and  corrodes 
them,  reducing  the  fame  by  that  mea^s  into  urufe^  whicb 
comes  off  in  flake%  when  the  lead  is  uncoiled.  The  placet 
are  thus  treated  repeatedly,  till  they  are  corroded  through. 

The  acid  in  the  ctrufe  is  fuper-faturated.    By  a  folution  of 
this  compound  in  acetous  acjd,  a  crydallizable  fait,  called 
lugat  of  lead^  is  obtained,  which  is  the  fame  as  would,  with 
lets  facility,  have  beep  procured  by  diflblving  l^ad  dira^y  in 
that  acid,    Nubol/an.     ' 

Allfolutions  of  lea4  are  precipitated  bJacV  by  the  /iver  if 
fiilphur :  and  then  a  fort  of  Galena  is  formed,  the  fulphur 
being  dcpofed  upon  the  calx  of  lead  ;  which  feems  to  indicate, 
that  the  lead,  in  this  ore,  is  in  a  calciibrm  ftite.     Fourcroy. 

The  calces  of  lead  are  much  aflccled  by  fulphureoqs 
vapours  of  all  kindi.  Even  metallic  fates,  which  have  lead 
for  their  bafe,  eiptchWy  /accharum  fiiutni^  change  colour  by 
the  vicinity  of  fuch  vapours.  This  folution  of  fugar  of  lead 
may  ferve  as  a  fympathetic  ink.  A  letter  written  with  it, 
00  being  expofed  to  the  vapour  of  fulphur  on  linte-vrater ;  the 
,.*".•  invifibte 


m.  It  m.elts  lu  the  fire  before  It  is  made  red* 
|ior,  almoft  as  eafily  as  tin  [g\. 

Its 


hftfiblc  vapours  that  nfe  from  it,  will  blacken  the  writing, 
tlthoQgh  the  letter  be  put  between  two  or  three  hundred 
knves  of  paper. 

Oils  and  fats  have  a  (Irong  aftion  on  lead,  and  its  calces, 
litharge,  or  any  other  calces  of  lead,  are  coptoufly  and  in* 
tirelj  foluble  in  oils  by  boiling,  which  are  thereby  rendered 
thicker,  and  more  drying.  Lin&ed  oil,  thus  impregnated 
with  litharge,  is  much  ufed  by  painters  on  the  account  of  the 
iaft  quality :  and  is  known  under  the  name  of  drying  eif. 
Many  of  the  plafters  ufed  in  furgery  have  for  their  bafis 
19  oil  thickened  by  boiling  with  calx  of  lead.     Nichoifin. 

The  topical  preparations  of  calces  of  lead,  known  by  the 
name  of  Goulard^  have  performed  wonderfiil  cures  in 
nomberlefs  cafes,  in  which  other  applications  have  failed, 
Su  the  excilUnt  Treat tfe  of  G^ulard^  in  lamo.  London^  I77S* 
Tbi  Editor. 

[f  ]  Lead  nnelts  eafily  on  the  fire,  long  before  its  ignition, 
at  about  595  degrees  of  Fahrenheit's  thermometer,  accord- 
ing to  Bergman:  but  Lewis  and  Nicholfon  affirm,  that 
540  degrees  is  fufficient  for  the  purpofe:  and  that  at  this 
degree,  its  calcination  will  begin,  if  refpirable  air  be  prefent 
•in  the  operation* 

By  the  union  of  lead  with  tin  nnd  bifmuth  in  a  due  pro- 
-portion,  a  compound  metal  reiiilts,  which  melts  below  the 
degree  in  which  water  boils.  This  mixture  has  been  pub- 
iiihed  by  Dr.  d'Arcet  the  celebrated  profcflbr  of  chcmiftiy  at 
Paris*  it  confills  of  three  parts  ///r,  five  of  lead^  and  eight 
cf  kijmKib,  The  dofes  given  by  Newton,  who  (irft  difcovered 
this  kind  of  metallic  mixtures,  and  thofc  given  by  Margraaf 
and  Homber^,  require  a  higher  degree  of  heat  to  melt.  See 
Journal  de  Phjjique  for  March  1777,  page  217. 

As  foon  as  pure  lend  iin:!ts,  its  furfacc  is  covered  with  a 
pellicle,  which  exhibits  various  fucccllions  of  colours  ;  but 
a  fmall  portion  of  tin  or  zinc,  mixed  with  it,  prevents  this 
variegated  appearance.  The  lend  of  thofc  metallic  flicets, 
wilh* which  the  Chinefe  boxes  of  tea  arc  lined,  docs  not  ex< 

hibit, 
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n.  Its  calx  or  glafs  may  be  reduced  to  its  me- 
tallic ftaterJjy  pot-a(hies. 


hibit,  when  melted,  thofe  variegated  colours  on  its  furface, 
no  doubt  on  account  of  its  mixture  with  other  n^talt,  Tfao 
<>rder  in  which  thele  colours  fucceed  one  another,  ia  the 
following;  yellow^  purple^  blue^  ihtn yelUw^  p^rpli^gran^  and 
twice  pink-'grun.  All  theie  colours  are  very  vivid  with  a  proper 
heat ;  but  if  that  is  weak,  that  fucceffion  of  colours  ftopi 
before  it  has  gone  through  all  the  above  changes.     fVatju^. 

Melted  lead,  in  a  flrong  red-heat,  boils  and  emits  furoctf 
which  the  workmen  erroneoufly  call  Sulphur^  for  they  are  no- 
thing elfe  but  the  calcined  parts  of  the  metal  that  fublinu 
of  1  yellow  and  red  colour.  Watfon  affirms,  in  his  eflayii 
voL  III.  p.  344,  that  this  fublimate  amounts  to  about  fim 
hundred  weight  in  one  hundred  tons ;  viz.  500  in  200,000 
pounds,  or  ^  ptr  ctntum* 

If  melted  lead  be  poured  into  a  box,  previoufly  rubbed 
with  chalk  (to  prevent  adhcEon)  and  continually  agitato4, 
it  will  concrete  into  feparate  grams,  of  conliderable  ufe  in  a 
variety  of  mechanical  operations ;  or,  if  it  be  poured  into 
a  mould,  and  turned  out  at  the  infbnt  of  cooling,  a  t>low 
with  a  hammer  will  break  the  mais,  and  the  fymmctriciJ 
arrangement  of  the  internal  parts  will  be  feen.  Nicb^l/ikm 
The  like  happens  alfo  to  tin  in  dmilar  circumftances,  as  was 
noted  at  p.  619. 

When  melted  lead  is  fuffered  to  cool  very  (lowly,  it 
cryflallizcs  into  quadrangular  pyramids,  laying  Tideways  one 
over  the  other,  fiut  all  metallic  fubflances  have,  been  found 
to  have  their  particular  cryflallization,  of  nhtch  that  oi 
metals  approaches  to  the  pyramidical  form,  w-hilft  that  of  the 
fcmi-metals  affe^^s  the  form  of  needles,  provided  they  be  ail 
properly  managed  in  their  coolingi  as  Mongez  has  flieifn 
in  the  jfour/ial  dt  Phyfique  of  July  for  1781,  p.  74.*  Hii 
Editor. 
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SECT.   306.   (Additional.) 


Nat  hi  Lea  J.    Plumbum  Nativjum. 

Oor  Author,  in  the  Se£t.  191.  of  this  mi« 
neralogy  and  (ome  other  mineralogies,  doubted 
whether  native  lead  was  ever  found  in  its  me- 
tallic ftate  on  the  earth;  but  they  never  could 
•  ihew  any  better  grounds  for  their  incredulity^ 
than  the  deficiency  of  information  $  fadts  how- 
ever are  ftubborn  witneffes,  which  cannot  be 
defeated  by  mere  aflertions  [^i]. 

Ic  appears  by  the  Pbil.  TranfaSl.  for  1772^ 
f^S*  ^^»  ^^^^  fome  fmall  pieces  of  native  lead 
were  found  in  Wales,  in  the  County  of  Mon^ 
mutb. 

Genfanne,  in  his  Hijlory  ef  Langutdoc ^  p.  208, 
of  vol.  III.  aflerts  alfb,  that  this  metallic  Tub- 
ftance  was  found  native  iu  the  Viv  arais.  Henc- 


[tf]  Bomare  mentions  (in  his  AT nerahgy^  vol.  II.  p.  176.) 
a  curicnit  fpecimen  of  nativt  leafi^  kept  in  the  colle^ion  of 
Abbe  Noliii  at  P^iris,  that  had  been  found  in  the  lead-mines 
of  Pompean^  near  Rcnnrs  in  Brittany.  This  metal  was 
Tciy  malleable;  could  be  cut  with  a  knife  without  crumbling 
«nd  eafily  melted  over  the  flame  of  a  candle.      It  weighed 

•  about  two  pounds ;  was  imbedded  in  an  earthy  lead-ore  of 
t  reddilh  colour:    snd  hrid  a  (laty  vein  that  went  through 

.  it.    I  thinks  that  after  fuch  circumfiances  it  can  hardly  be 
doubted  of  us  being  a  natural  production.     ^Chi  Edit9r. 

kel 
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kel  affirms  likewife  its  exigence.  In  his  Flora 
Saturnifaris.     See  Kirwan*s  Elem.  of  Miner a^- 

^<^sy^  P*  ^97  ^^^  ^9^* 

Wallerius  (p.  301,  of  the  2d  vol.  of  his 
Mlnerallogy,)  aflerts,  that  this  metal  has  beeu 
found  in  its  metallic  form,  in  Poland,  a  fpeci- 
men  of  which  was  kept  in  the  colle6):ion  of 
Richter;  and  adds,  that  a  fimilar  one,  found 
at  Schneberg,  was  ieen  in  the  colledion  of 
Spener. 

.  Dr»  Lawibn,  in  his  Englifh  edition  of  Cra- 
mer's jirt  of  EJfaying  Metals^  fays,  at  p.  147, 
that  fome  pure  native  malleable  lead  had  been 
lately  found  In  New  England. 

And  laftly,  the  late  celebrated  Profcflbr 
Bergman  did  not  heiitate  to  infert,  by  itfelf 
alone,  the  plumbum  nativum,  in  SitQi.  i8q, 
of  his  Sciagrapbia. 


SECT.     507.     (185.) 

Calcform  Lead. 

Lead  Is  found, 
A.  In  the  form  of  a  calx,  Minera  plumbi  calci* 
formic  \a\ 

Pure, 

\a'\  The  calciform  ores  of  lead  may  be  didinguifhed  into 
5  varieties;  vi%,  x.  The  white ^  Uad-fpar^  had  ccbre^  tuttive 
ttrufe,  2.  Red^  hrown^  or  yellow^  3.  Green.  4.  Biui/b. 
5.  black.  All  are  mineralized  by  the  aerial  act J^  ov  fixtd^ilrx 

are 
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I.  Pure,  Minera  plumbi  calciformis  fmra. 
0.  Friable,  lead  ochre,  Cerujfa  natha^  Na* 
live  cerufe,  is  found  at  Kriftieriberget  in 
Weftmanland,  on  the  furface  of  the  pot- 
ter's ore  [3]. 
b.  Indurated,  lead  fpar,  or  fpatofe  lead  ore^ 
Spatum  pJumbi. 
I.  Radiated,  or  fibrous. 

White,    from    Mcndip-Hills,    in   Eng- 
land [r]. 

Criftallifed 

■■-■•■      ■  ■  '      I- 

are  foluble  in  nitrous  acid,  and  efiervefce  with  it,  if  heit  be 
iifcd  I  and  are  dilToived  alfo  in  cxprefled  oili .  All  contain 
a  little  ifon,  but  never  any  (ilvcr. 

[^J  Lend  ochre,  or  native  aryfe^  is  the  fame  fubftance ;  but 
cither  in  a  loofe  form,  or  indurated,  and  (hapelefs ,  fometimea 
it  it  found  in  a  filamentous  form,  of  a  (ilky  appearance* 
Both  contain  a  little  iron,  and  fomecimes  calcareous  and 
argillaceous  earth:  grow  red  or  yellow  when  fufficiently 
heated.  They  effervei'ce  with  acids,  and  afford  from  6o 
to  80t  or  90  pgr  centum  of  lead;  both  arc  found  in 
Bnttanj^  Lorrain^  Germany ^  and  England,     Kirwan. 

Bergman  made  a  feparate  fe£tion  of  this  Cfrttfa  natlva^ 
which  is  nothing  elfe  but  this  white  lead-ore,  mineralized 
by  the  aerial  acid.     Sn  the  Se£l.  183,  «/bis  Sciagraphia. 

[c]  It  is  there  found  with  the  iron-done  and  Manganefe  ; 
but  in  I'mali  quantities.  Likewife  at  Zetterfield  in  the  Hartz* 
Bmntticbm 

Mr.  Sage  of  the  Royal  Academy  at  Paris,  pretended  that 
the  Ufhitg  lead  ore,  from  Poulawen  in  the  county  of  ^e* 
tagne  in  France,  was  mineralized  by  the  marine  eictdi 
but  this  aflertion  was  demonftrated  to  be  abfolutely  erro- 
neoot  by  the  commiffioners  of  that  Academy.  Set  Journal 
de  Phjiique.     Tom.  III.  p.  348.  for  June  1774. 

This  ore,  according  to  the  fame  Academicians,  is  compofed 
of  ftriated  ciyftals,  of  a  whitifh  pale  red,  or  grey  colour. 
Tbtrt  it  a  white  iead^ore,  fometimes  ^rfj,   and  iometimes 

yellow 
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2.  Criftalllfed  ki  a  prifniatick  figure  [J]p 
.    #  Whitei    from  Norrgrufva  ip  Weftman* 
laach 

Yellowifh 


yellow^  which  is  teiy  heavy.  ltd  flrudure  is  either  lamellated 
or  fibtous,  and  its  laminse  can  hardly  bt  feparared ;  but  is 
friable,  and  may  be  cut  with  a  knife.  Sometinnci  it  is 
ctyiUMized'^  and  fo«iietime»  its  fibres  are  extreisery  thin, 
feftii-traniTparenti  and  of  a  illky  look,  as  defcribed  in  th« 
preceding  note.  They  effervefce  with  acids,  decrepitate 
00  the  fire,  and  feem  to  loofe  the  aerial  scid,  by  which  the 
lead  is  mineralized*  Among  the  lead  mines  of  Frftoce^  £ng* 
Und,  Saxony,  and  othet  parts  of  Germany,  itomsy  fine 
fpecimens  of  this  ore  are  often  to  be  met  with.     AfmgeZm 

Id]  The  fparry  lead  has  often  a  femi-tranrpareocy  like  the 
fparry  fluof;  its  ctyflals  are  generally  truncated  hezatdral 
prifins^  or  cylindrical  columns,  {Iriated,  and  iecm  to  be 
compel  of  a  great  number  of  filaments ;  tbefe  fptrrjr 
cryftals  are  always  fbnnd  in  the  fame  peaces  with,  thci  g^ 
knm  or  fulphurated  lead  ores;  and  Icera  to  be  formed 
from  their  decompofition,  after  the  lofs  of  their  fulphurt 
for  it  is  not  rare  to  find  galenas,  which  are  be^nning  to 
pafs  to  the  ilate  of  white-lead. 

Therefore  the  black  ore  of  lead  may  be  regarded  as  an 
intermediate,  fpecies  between  the  wbtte  lad  and  geitnOy 
as  it  feems  to  be  a  true  white  lead  altered  by  the  hepalk 
vapours  of  the  fulphur,  on  its  parting  from  the  galena. 

The  green  fparry  lead  is  more  or  Ids  traufparent,  and  fbf 
the  moft  part  yellow i(h.  It  has  frequently  no  regular  fonii« 
and  appears  like  a  kmd  of  mofs. 

Thefe  lead-ores  are  found  chiefly  in  HoAgrudd,  and  near 
Pnburg  in  firifgaw.  Wbed  this  green  ore  is  criftallLeed^ 
it  con  fills  of  hexaedral  truncated  prifms,  terminated  by  fix^ 
.  lided  pyramids,  either  intire,  or  truncated  near  their  baiiew 
A  great  quantity  of  it  is  found  at  3ainte  Marie-aux«a>iiie8,  aadL 
as  Tfchoppau  in  Saxony.     Fourcroy. 

The  grcgn  and  the  black  from  Saxony,  as  well  ae  tha 
i/tf0  ftoca  Hungary^  are  prifmatic    Brunnici^       .... 

4  The 


Se£t307*  BA^^  METALfe  655 

b.    Yellowifli    green,    from    Zchopau    ia 
Saxony  \d\. 

SECT. 


I^Hfti 


[/]  The  green  lead  orgs  arc  either  ciyftallized  in  needles,  as 
in  Brittany^  or  in  a  loofc  powder  as  in  Saxony;  but  moft  adher* 
ing  CO,  or  invefting  quartz.  They  owe  the  greea  colour  to 
iron,  feldom  contain  copper,  and  are  very  rare.  Klrwan  and 
Mmgix. 

Sapphire  eoloured.  This  was  once  found,  together  with 
fome  white- Icad-fpar,  at  lyendiJb-LeuUn:,  and  could  be  eafily 
melted  by  the  blow-pipe.  Dr.  Jncquin  had  this  curiofity  iq 
hit  cabinet.     Brunmcb.  ■  •    ■ 

This  lead  ore  is  fometimes  cry{lalized|  fometimes  amor« 
phout ;  it  owes  its  colour  to  a  mixture  of  copper.    Kirwan. 

Blatkm  This  ore  is  found,  though  very  fetdom,  in 
Stzony. 

The  figuceof  thefe.cryflals  is  not  altrays  th<  fame.  The 
vAUi  ones  come  near  to  the  fliape  of  the  lelcnke. 

Red^  or  teamrai  minium^  \tzs  foun.d  in  Siberia:  and  a 
^pecincn  cif  it  was  kept  in  the  colledion  of  the  late 
Fhace  Charles  de  Lorraine  at  Bnixelies,-    Fabroni. 

Another  red  lead  was  found  in  tlie  mioea  of  Pirofisw  near 
Caiherinemburg  in  Siberia.      Brun'nich, 

The  redy  irgnn^  or  ye Ihw  lead-ore,  i^  found  cither  regu- 
larly cryftalUzed,  or  in  (hapelefs  maffes,  or  in  powder.  It 
dtfiers  froni  the  white  fpar,  and  from  the  native  cerutc,  only 
by  containing  more  iron.  That  in  powder,  contains  a  mix- 
ture of  clay.  Kirwan  I  Mincralog)'  p.  299.  See  alfo  what 
has  been  (aid  in  the  note  at  p.  524. 

Dfi  J.  R.  Forftu-  brought  from  Rullu  ibme  of  this  Cfyf. 
tallized  red  lead  ore,  which  I  faw  on  his  firft  arrival  in 
England.  They  appeared  to  be  nearly  of  a  cubical  fonn^ 
and  the  red-colour  was  rather  pale.     The  Editor. 

The  r$d  Siberian  ones  are  perfectly  rhombic  ;  and  iht  grten 
frodi  Bohemia  have  a  cubical  or  rhomboidai  form.  Their 
colour  depends,  on  the  adventitious  particles.  Lcbnaaa  hu 
found* fulphur  and  arfenic  in  the  r^^ones:  the  others  have  not 
been  fufficiently  ioveftigatcd:  moft  of  them  eficrvofoe  witk 
adds.    Brunniihm 

The 
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SECT.    .308.  .  (iSd.) 


Mimra  plumbi  calciformls  mixta. 

a.  Mixed  with  the  calx  of  arfenic^   arfenical 

had  Jpar. 
I.  Indurated. 

a.  White.     1  have  tried  fuch  an  ore  from  an 
unknown  place  in  Germany,  and  found  that 
no  metallic  lead  could   be  melted  from  it 
by  means  of  the  blowpipe,  as  can  bo  done 
out  of  other  lead  fpars  ^  but  it  muft  be  per* 
formed  in  a  crucible,   and  then  that  part 
of  the   arfenic  which   did  not   fly  off  in 
fmokc,    during  the  experiment,   was  like« 
wife  reduced,  and  found  in  form  of  grains 
difperfed,  and  forced  into  the  lead. 
Another  ore  of  this  kind,  which  likewtfo 
was  not  eafily  reduced  by  means  of  the  blow- 
pipe,   did  always   after    being   melted,    And 
during  the  cooling,   haftily  (hoot  into  poly- 

The  black'Uad  ores  are  the  mod;  uncommon  of  all ;  and 
occur  either  ciyftallizcdy  or  of  an  indeterminate  fomu 
Kirwan. 

A  lead  ore  of  a  purpjj/h  brcivn^  nearly  rcfembliog  tilt- 
flower  of  the  pfach-tree,  was  found  at  Huelgoet  in  Britraojr. 
It  was  a  needle- formed  cryftallization ;  difficultly  fofiblc  #!ch 
the  blow-pipe,  and  contained  more  iron  than  others ;  but  it 
wat  eafily  reduced  by  the  mineral  alkalL    Mongez. 

gonal, 
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gonaU  but  moftly  hexagonal  cryftals,  with 
ihining  furfaccs.  Can  this  cryftallifation  be 
owing  to  faits,  which  are  faid  not  to  aft 
in  this  manner,  but  when  they  are  dKTolved  in 
water  ? 
b.  With  calcareous  earth  [a]. 


[tf]  This  is  the  lead  ore,  defcribed  Afintra  calciformis 
mixta  Una  calcarea  majors  portione^  of  which  our  author  has 
already  treated  in  his  Se6^,  37and38.  It  effervefces  with  aqua 
Ibrtisy  and  contains  40  per  cent,  of  lead ;  on  which  account, 
it  ought  rather  to  be  placed  here  than  among  the  calcareous 
earths.  M«  Cronftedt  founded  his  claffification  upon  the 
Swedifli  minerals.  There  are  in  Scotland,  and^the  northera 
proviQces  of  England,  indurated  lead-ochres ;  but,  for  want 
of  fnfficient  experimentSy  their  places  in  the  fyflem  are  0iil 
unoertaia.     Brunnicb. 

The  abovementioned  ores  are  very  rich  in  lead,  and  eal/ 
to  be  tried;  mod  of  them,  being  (lowly  heated,  may  be 
reduced  to  lead,  by  means  of  the  blow-pipe,  on  a  piece 
of  charcoal.  The  calx  of  the  lead  in  thefe  ores  has,  perhaps, 
firft  been  diflblved  by  fulphur  and  ai*icnic,  and  afterwards, 
when  thefe  two  have  weathered  away  or  decayed,  have 
aflumed  this  form  ;  in  the  fame  manner  as  we  fee  it 
really  happens  during  calcination,  with  rich  lead  ores,  or 
fueh  reguli  as  contain  lead.  The  fame,  very  probably,  it 
the  cafe  with  other  metals ;  for  which  reafon  their  ores, 
when  they  occur  in  form  of  a  calx,  often  contain  a  little 
iulphur,  and  more  efpecially  arfenic.     The  Author, 

N»B*  Moft  of  thefe  ores,  mentioned  in  the  notes  to  the 
preceding  fedion  307,  might  as  well  have  been  treated  of 
in  this  place ;  but  it  was  thought  better  to  fet  them  down 
sccordiog  to  the  rcfereaces  pointed  out  by  Profeffor  Bruonich* 
Thi  E£tor. 


U  u  SECT. 
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SECT.    309.    (187O 

Lead  mineralized.     Plumbum  mineraJifatum^ 

I.  With  fulphur  alone.  Plumbum  fulphure  iw/- 
neralifatumi   The  Bley-Scbweiff^    or  B/^- 

glanz^  of  the  Germans. 
K,  Steel-grained  lead  ore,  from  the  mmes  at 

Helletors>    ia  the  provmce  of  Weilman«^ 

land. 
b.  Radiated,  or  antimoniated  lead  ore. 
Ca  Teffellated,  or  potters  lead  ore. 

At  Villach  in  Auflria  there  is  faid  to  be 
found  a  potters  lead  ore,  which  contains  not 
the  lead  portion  of  filver^ 


SECT.    310.     (Additiooal.) 

Lead  mineralized  by  the  Viimlic  Acli^ 

This  ore  was  dlfcovered  by  Mr.  Monnct* 
It  occurs  fometimes,  though  rarely,  in  the 
form  of  a  white  ponderous  calx. 

It  is  foluhle  in  16  or  \%  times  its  weight  of 
water. 

Does  not  efFervefce,  nor  is  it  folubk  in  other 
acids. 

It  may  be  reduced,  by  the  blow-pipe  upon 
charcoal* 

It 
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It  feems  to  originate  from  the  fpontaneous 
decompoiition  of  the  fulphurated  lead  ores  men* 
tioned  in  the  laft  Sedtion. 

According  to  Dr.  Withering,  another  va« 
riety  of  this  ore  of  lead  mineralized  by  vitriolic 
addj  is  found  in  great  quantity,  in  the  ifland 
of  Anglefey  near  Carnar\ron(hire  in  England: 
but  it  is  united  to  iron ;  and  is  not  reducible 
by  the  blow-pipe  over  charcoal.  It  is  of  a 
yellow  colour,  and  contains  fome  clay.  The 
Dodor  promifes  an  accurate  analyfis  of  this 
ore.     The  Editor  from  Kirwan^  and  Bergman. 


SECT.     311.     (Additional.) 

Lead  mineralized  by  the  Acid  of  Phoj^horuu 

This  ore  was  lately  difcovered  by  Gahn* 

It  is  of  a  greenifli  colour,  by  reafon  of  a 
mixture  of  iron. 

Melts  upon  the  charcoal,  with  the  blow- 
pipe ;  but  does  not,efFervefce  with  acids. 

After  folution  in  nitrous  acid,  with  heat, 
the  lead  may  be  precipitated  by  vitriolic  acid. 
137  grains  of  this  precipitate,  after  being 
waflied  and  dried,  afford  100  gr.  of  lead  in 
its  metallic  ftate;  and  the  decanted  liquor, 
being  evaporated  to  drynefs,  produce  the  phof- 
fhortc  acid:  which  being  mixed  with  powder  of 
charcoal,  affords  real  phofphorus  by  diflillation. 

U  u  2  A  fmall 
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A  fmall  piece  of  this  ore,  being  melted  by 
the  heat  of  a  flame,  urged  by  the  blow-pipe, 
aflumes  the  form  of  a  polyedral  globule,  whole 
facets,  though  apparently  flat,  are  really  com- 
pofed  of  concentric  ftriae,  when  obferved  by  the 
oaicrofcope. 

Seven  ounces  of  this  green  lead-ore  from 
HofFsgrund,  near  Friburg,  capital  of  Brifgaw, 
hi  Swabia,  being  powdered,  and  difiblved  ia 
the  nitrous  acid,  on  adding  vitriolic  acid,  this 
united  with  the  lead,  and  both  precipitated: 
the  remaining  liquor  being  evaporated  on  a 
fand  heat,  to  the  confiftency  of  Syrup,  which 
was  of  a  green  colour,  was  mixed  with  pow- 
dered charcoal ;  and,  on  being  urged  by  fire 
in  a  retort,  produced  about  two  gros  (t44^r.) 
of  a  fine  phofphorus. 

A  fimilar  compound  may  be  fynthetically 
produced,  if  pure  phofphoric  acid,  (viz,  corn, 
bined  with  volatile  alkali,  for  the  natron  of  the 
microcofmic  fait  hinders  the  production)  be 
mixed  with  red-lead.  Tbe  Editor  from  Berg- 
man, Kir  wan,  and  Mongez. 


SECT.     312.     (188.) 

2.  Lead  with  fulphurated  filver.  Plumbum  af^ 
gento  fulphwaio  miner alifatum.  Galena  : 
Alfo  called  Bleyglanz  by  the  Germans, 

a.  Steel-grained,    is  found    in    the    mines   of 
Salberg  and  Hellefors,   in  the  province  of 

Weftmanlaud ; 
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Weftmanland  ;  and  in  the  Dorothea-mine, 
on  the  Harrz  in  Germany. 
h.  With  fmall  fcales,  is  found  at  Sal  berg,  and 
is  there  particularly  called  Blyfcbweif. 

c.  Fine-grained,  found  at  Salberg. 

d.  Of  a  fine  cubical  texture;  and, 

e.  Of  coarfe  cubes.     Thefe  two  varieties  are 
found  in  all  the  SwediOi  filver  mines. 

/.  Cryftallized,  from  Giflof  in  the  province  of 
Skone  \a\. 

SECT. 

[fl]  The  ftecl-grained  and  fcaly  ores  arc  of  a  din  and  dull 
appearance  when  they  are  broken,  and  their  particles  have  no 
determinate  angular  figure :  they  are  therefore  in  Svvediih 
commonly  called  ^'yfchwcif^  in  oppofition  to  the  cubical  ores^ 
which  are  called  Bhglonz. 

But,  in  my  opinion,  the  ores  ought  to  be  denominated^ 
and  diftinguidied  from  one  another  according  to  their  me- 
tallic contents.  No  ore  ought,  according  to  the  mod  re- 
ceived uiage,  to  be  called  Blyfchiveif^  but  that  which  con- 
tains only  lead  and  fulphur, 

Moft  part  of  the  ores  called  Blyglartz  contain  (liver,  even 
to  twenty  four  ounces  per  cent,  of  which  we  have  m» 
ilances  in  the  mines  of  Salberg,  where  it  has  been  obferved 
that  the  large  diced  lead  ores  are  generally  the  richcft 
in  filver,  contrary  to  what  is  cornmonly  taught  in  book? ; 
the  rcafon  of  which  may  perhaps  be,  that,  in  making 
the  clFays  on  thefe  two  ores,  the  coarfe  cubical  can  be  chofen 
purer  or  freer  from  the  rock,  than  the  fine  cubical  ores.  The 
Author, 

Thcjra/ena^poter^sor^y  blejglavz^  zi\AhlesJhweify  are  the 
commonefl  of  all  lead  ores.  Thev  are  of  a  blueifli  dark  lead 
colour,  formed  of  cubes  ot  a  moderate  fize,  or  in  cubic  grains, 
whofe  corners  appear  to  have  been  cut  off.  Their  texture  is 
lamellar,  and  of  a  variable  hnrdnefs.  The  hardeil  fort  con. 
tHin  a  large  proportion  of  iron  and  quartz.  Thofe  in  grams 
arc  the  nchcft  m  filver,  and  contain  about  i  or  1,5  per  c^^t. 

U  u  3  that 
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that  it,  I  a  or  18  ounces  per  quintal;  the  pooreft,  about 
60  grains*  Ores  that  yield  about  i  an  ounce  of  filrer  per 
quintal,  are  hardly  worth  the  coft  of  eoLtrad^ing  it.  See 
mote  [b]  U  p.  544. 

The  proportion  of  fulphur  to  lead  in  this  ore  is  alio  vari- 
able, within  the  limits  of  15  and  25  per  c€nt.  That  which 
contains  the  lead,  is  called  bleyfchweify  and  is  in  fome  degree 
malleable.  The  proportion  of  lead  is  from  60  to  8$  per  cent. 
by  reafon  of  an  accidental  mixture  of  quartz ;  and  that  of 
iron  is  generally  very  fmall.  It  was  aiTerted  by  Monnet,  that 
fulphurated  lead  ores  are  iofoluble  in  nitrous  acid.  Watfoo 
affirms,   that  dilute  nitrous  acid  diiTolves  them  completely* 

The  fpecific  gravity  of  galena  is  from  7000  to  7780 ;  when 
it  is  melted,  it  yields  a  yellow  flag.  The  Editor  chiefly  f rem 
Kirwan. 

Galena  is  found  alfo  in  a  mejU^  form  without  any  regular 
figure.  This  kind  is  very  frequent  at  Scunte  Marie  aux 
J^ines. 

Galena^  with  hrgt  facets^  not  forming  any  regular  cryftaTi^ 
and  quite  entirely  compofed  of  laminse,  is  a  very  commoa 
9tc. 

That  in  /mall  facets^  appears  like  mica,  and  confifti  of 
imall,  white,  and  very  bnlliant  fcales.  It  is  called  nvhitt 
§re  of  Jilver^  becaufe  it  contains  a  great  quantity  of  this 
znetal.     Such  is  that  of  the  mines  of  Pompean  in  Brittany. 

The  galena  in  fmall  grains^  mentioned  by  the  author,  is 
very  rich  in  filver. 

There  are  few,  except  that  of  Carinthia,  which  are  found 
cot  to  contain  filver,  almoft  all  others  containing  more 
or  lefs. 

It  deferves  to  be  noticed,  that  galenas  whofe  facets  or 
grains  are  the  fmalleft^  yield  in  general  the  greatefl  quantity 
of  filver.  It  fecms  that  the  diver  being  in  fome  meafure  a 
body  foreign  to  the  combination  of  galena^  deranges  the  re- 
gular cryilallization  of  this  ore.    See  Se^,  278.  p.  561  on  the 

filver— potters-ore# 

Galena  flriated^  like  antimony,  has  the  external  appear-* 
ance  of  mafly  galena  ;  but  its  fra£ture  exhibits  flat  and  bril- 
Jiant  needles,'  like  that  femi-metal. 

Finally,  galena,  cryftallized  like  fparry  lead,  in  hexagonal 
priim8>  or  cyliadriral  cQluinnS|  is  found  in  the  mines  of 
^  Huelgocf 
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SECT.    313.    (189.) 

J,  With  fulphuratcd  iron  and  filver,  Plum- 
bum ferro  6?  argento  fulpburato  mmerahjlh 
turn  (a],  is  found, 

a.  Fine-grained« 
i.  Fine  cubical. 
c.  Coarfc  cubical.    Thefe  are  found  at  Wefter* 

filfverbergct,  in  Weftmanland. 

When  this  ore  is  fcorified^  it  yields  a  black 
flag  i  whereas  the  preceding  lead  ores  yield  a 
ycfiow  one. 


Huelgo^t  in  Lower  Britanny.  This  is  not  rich  in  filvcr,  and 
feemt  to  be  merely  fome  fparry  lead  which  hds  beed  mlnei^- 
lized  by  fulphur,  without  haftftg  intkttd  any  alrcration  of 
ibrm:  and  indeed  there  are  fometimes  obferved,  upon  the 
fame  piece,  crydals  of  pure  fparry  lead,  intirely  covered 
with  a  very  fine  galena,  and  others  wiiich  are  quite  changed 
ioto  gakna,  even  kk  the  inner  part  of  their  prtfrM.    Fourctoy^ 

[tf]  The  lead  ore,  defcribed  by  Kirwan,  in  his  Spec.  7. 
p.  30^9  at  mineralized  by  fulphur  with  filver^  and  a  large 
portion  of  iron^  Called  pyritout  lead-on^  feems  to  be  the  fame 
with  that  defcribed  by  our  Author  in  this  fe^^ion.  Kifwaa 
£iys,  that  It  ii  nothing  elfe  h\x\  a  mixture  of  |;ale*a. 

The  ore^  called  pyritepus  kad  9rt^  is  merely  a  mixttire 
of  galena  with  brown  pyrites^  of  which  hereafter  among 
the  iron-ores.  This  is  of  a  brown,  or  yel low iih- dark  co* 
lour ;  of  an  oblong  or  ftala£lical  form ;  and  of  a  lamellar, 
triated,  and  loofe  texture.  It  contains  a  large  portion  of 
of  irod,  and  affords  at  mod  18  of  io  per  cent,  of  lead, 
which  flows  by  barely  heating  k  in  the  fire,  as  the  iron  de* 
tains  the  fulphur,  allowing  the  lead  to  run  off.  The  Editor 
frgm  Kir  wan. 

Uu4  SECT, 
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SECT.     314.     (190,) 

4.  With  fulphuratcd  antimony  and  filver.  Plum- 
bum  antimonio  et  argento  [ulphuraio  minera^ 
lifatum.  Antimoniated  or  rndiated  lead  ore. 
This  has  the  colour  of  a  Blyglanz,  but  is 
of  a  radiated  texture.     It  is  found, 

a.  With  fine  rays  or  fibres,  and, 

b.  With  coarfe  rays  or  fibres. 

And  is  found  in  Miklos  Schacht  andFierd?- 
Bottn,  in  the  mine  of  Salberg  in  Weftman- 
land.  The  lead  in  this  ore  prevents  any  ufe 
being  made  of  the  antimony  to  advantage,  and 
the  antimony  is  likewife  very  injurious  in  the 
extracting  of  the  filver  \a\. 


SECT.     315.     (Additional.) 

Lead  mineralized  by  Arfenic. 

This  ore  was  lately  difcovered  in  Siberia^ 
Externally  it  is  of  a  pale,  and  internally  of  a 
deep  red  colour, 

■     !■  ■■■■  ■  .1  II  ■■  ■  —       ■ ■  ■■> 

Til]  This  lead-ore^  when-heated,  yields  a  white  fmoke; 
and  affords  40  to  50  per  ant.  of  lead,  and  from  1  to  2  ounces 
of  filver  in  the  quintal.  Kirwan.  This  is  found  alfo  at  St. 
Aiarie  aux  mines.    Mongez. 
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For  the  moft  part  it  is  criftalHzed  into  rhom- 
boidal  paralellopipedes,  or  irregular  pyramids. 

According  to  Lehman  it  contains  fulphur^ 
arfenic^  and  about  34  per  cent,  of  head,  Mr. 
Pallas  fays  that  it  contains  alfo  feme  lilver. 

It  wa>  found  near  Catberineburg  in  Siberia i 
and  Lehman  fays,  that  on  being  reduced  to 
powder,  it  relcmbles  the  bed  carmine. 

Mongez  examined  fome,  which  on  the  out- 
fide  was  of  a  yellow-greenifli  colour;  this 
had  been  found  among  quartz  in  the  fame 
country,  and  contained  alfo  fome  arfenic. 

Both  thefe  varieties  may  be  eafily  reduced 
by  the  heat  of  a  blowpipe,     ^be  Editor. 


SECT.     316.     (Additional.) 

Stony  ^  or  Sandy  Lead  Ores. 

This  ore  confift  either  of  the  calciform^  or 
of  the  galena  kind,  intimately  mixed,  and 
diffufed  through  ftones.and  earth,  chiefly  of 
the  calcareous,  or  of  the  barytic  genus.  /C/r- 
nvan. 

Of  this  fpecies  feems  to  be  the  earthy 
lead-ore,  fallely  called  Native  MaJJicot^  found 
in  the  lead  mines  of  Pompean  in  Britany, 
in  the  form  of  folid  pieces ;  they  are  either 
ycllowifh  or  grey :  appear  bright  like  glafs 
when  broken:  effervefce  with  acids:  whence 
it  appears  that  this  ore  is  mineralized  by  the 
aerial  acid,  and  fometimes  it  is  mixed  with 
clay.     Mongez. 

SECT. 
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SECT.    317.    (191.) 

Observations  on  Lead  Ores. 

I  know  of  no  native  lead;  and  all  that 
lias  been  faid  refpe£ting  i%  is  liable  to  con« 
fiderable  objedions.     (See  Se^.  306.) 

Such  of  the  potters  ores  as  do  not  contain 
any  filvcr  arc  very  fcarce ;  yet  they  are  often 
found  fo  poor  in  filver,  that  it  does  not  anfwer 
the  expences  of  extra(Sling.  Thefe,  when  they 
are  free  from  mixtures  of  the  rock,  are,  with« 
out  any  previous  fufion,  employed  to  glaze 
earthen-ware ;  and  a  great  trade  is  carried  on 
in  the  Mediterranean  with  fuch  ores,  froai 
the  lead-mines  of  Sardinia  and  France  [^j. 


[«}  I.  In  Hungarj  and  Tranfilvania,  the  Icad-ort  coi|» 
tains,  bcfides  the  filver,  a  coniiderable  quantity  of  gold* 

Whether  lead  be  mineralized  with  more  mctaUic  bodiet 
than  thofe  already  mentioned  in  the  preceding  Se<^ions,  it  at 
yet  unknown.  ^  The  mine  of  Morgcnftcm,  at  Freybcrg,  hat 
a  peculiar  tariety  of  lead  ore«  containing  Uver,  which  de- 
iiervct  to  be  noticed  on  account  of  its  yellowifli- brown  co- 
lour ;  and  likewife  on  account  of  its  fingular  figure,  which 
cosllils  of  flender  cylinders.  See  note  [^]  to  p.  $44,  on  the  filver 
gemra/fy  contained  in  lead-ores. 

a.  Sometimes  It  is  found  growing  in  dendritical  fbrms,  tike 
Ike  init^cobah. 

At  Godar  they  call  a  lead  ore^  mixed  with  blend,  Brown 
lead-^re.     Brunnich. 

3.  Ixad 
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3.  Lead  unitci  by  fiifion  to  moft  other  tpetab.  A  fiiiaiil 
addirion  of  it  makes  gold  and  filver  brittle ;  though  a  propor* 
tional  addition  of  either  of  thefe  laft  to  lead  has  the  contrarf 
effe^  and  makes  it  roore  du^ile.  Copper  does  not  unite 
with  lead,  unlefs  the  lead  be  red-hot  and  boiling.  After  this 
uaion,  it  may  again  be  feparated  by  ufiog  a  gentle  heat,  which 
nelts  the  lead  only,  which  runs  off,  and  leaves  the  coppeiv 
This  mode  of  feparating  metals  by  means  of  their  dtfefeat 
degrees  of  fufibility,  does  not  fucceed  in  various  other  metaliie 
mixtures  when  fufed  together. 

4.  Lead  does  not  unite  with  iron ;  but  if  both  are  eqjvftd 
to  the  lire  in  a  proper  veflel,  the  lead  is  converted  into  li- 
tharge, which  attacks  and  corrodes  the  iron,  by  feimg  it» 
phiogiilon  ;  and  afterwards  reduces  the  martial  calces  into  a 
dark-coloured  glafs. 

5*  This  property,  which  lead  poirefl*e9,  of  reducing  all  im* 
ftvMt  metals  into  a  glafly  flag,  is  the  means  uied  to  pvri^ 
gold  and  (ilver,  neither  of  which  can  be  thus  deprind 
of  its  metallic  chara^r,  but  remains  untouched  at  the 
bottom  of  the  coppel.  This  procefs  is  the  more  complete^ 
from  the  efficacy  of  glafs  of  lead  to  diflbive  all  earthy  bodies^ 
it  being  ib  powerful  a  flux,  that  no  earthen  veflel  or 
crucible  can  contain  it  when  fufed,  of  whatever  materida 
the  veflel  be  made.  A  mixture  of  raw  and  burned  clay 
fiands  the  a^ion  of  lead  for  the  longefl  time ;  but  its  fidl^ 
are  alfo  at  length  corroded. 

6.  Litharge  is  employed  in  the  compofition  of  all  the 
finer  glaflfes,  called  PaJIes^  which  imitate  precious  Jhnes. 
The  addition  of  litharge  makes  them  more  folid  and  bril- 
liant; and  enables  them  to  difperfe  the  different  colouicd 
rays  in  a  greater  degree.  The  pured  flint,  purified  alkali, 
borax,  and  litharge,  are  the  chief  and  eflential  ingredients  ; 
the  other  additions,  chiefly  of  metallic  calces,  are  made  only 
for  the  fake  of  tinging  them  of  various  colours. 

7.  The  white  or  cryflalline  glafs,  called  by  the  name  of 
fimt'jrUfs^  contains  a  large  proportion  of  lead,  which  com- 
municates  a  greater  degree  of  da6lility,  and  a  fort  of  unQoo* 
fity,  which  renders  it  eafier  to  be  worked  and  poliflied,  3ec. 
It  is  the  purefl-calx  of  lead  called  minium^  made  immediately 
from  the  metal,  and  the  moft  pure  quartzous  fand^  with  pure 
Xfineral  alkali^  or  dill  better  with  good  nitrty  that  produce, 

when 
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when  properly  melted,  the  bcft  flint -glafs.  The  greater 
the  proportion  is  of  red-lead^  the  heavier  is  the  glafs,  and  of 
couriie  its  rcfra£lion  is  greater;  ar>  eilcntia!  requilite  to  be 
enrjployed  in  forming  the  compound  achromatic  objed^  lenfes 
for  aftronomical  purpofes.  It  muft,  however,  be  obfcrved, 
ibat  glafs  made  with  lead  has  the  defc6t  of  being  of  unequal 
deoGty,  for  want  of  a  perfect  mixture  of  all  its  parts ;  fo 
that  it  is  extremely  difficult  to  iind  pieces  of  a  few  inches  dia- 
luetipr  among  hundreds  weight  of  this  flint-glafs,  that  lliall  be 
^ttite  free  from  the  filaments  and  flriac  in  the  infide  of  the  plate. 
It  was  by  a  great  chairce  that  the  famous  Dollond  got  once  a 
pot  of  pure  fiint  glafs,  from  which  he  made  the  admirable 
triple  object  lenfes  of  three  feet  and  a  half  foot  focus,  that  are 
in  the  bands  of  various  adrononiers  both  at  home  and  abroad. 
But  there  are  already  near  20  years  that  no  fimilar  chance 
bas  happened  again.  Many  attempts  have  been  made  ia 
England  and  other  parts  of  Europe  to  remedy  this  iDConvc- 
nieoce;  repeated  and  very  confidcrable  prrmiums  have  beea 
offe-rcd  to  find  the  method  of  producing  the  fitted  kind  of  this 
fiint-glafs  for  optical  inflruments ;  but  they  have  not  yet 
foccccded  according  to  the  public  expectation. 

8,  Lead  is  of  very  extenfive  ufe,  as  when  employed 
in  flieets  of  a  proper  thinnefs  for  covering  buildings,  for 
making  pipes  to  convey  water,  cifterns  or  refervoirs  for 
keeping  the  fame  ;  to  make  {latues  and  buds  for  the  ornament 
cf  gardens,  for  fecuring  iron  bars  in  hard  llones,  and  for 
fundry  kinds  of  veflels  for  evaporation,  &g. 

9.  Sheers  of  lead  are  made  by  pafling  this  rretal,  whilflcoM, 
between  two  cylinders,  or  rollers  of  iron,  by  which  means 
their  thickness  is  rendered  quice  uniform,  asfinooth  as  the  rol- 
lers themfelves,  and  of  the  defired  thinnefs.  This  is  called 
mill d  laa;  but  it  is  harder,  and  more  brittle,  than  cad 
fiieet»-leail,  which  may  be  fately  bent  in  any  way  without  form- 
ing any  crack.  Doubtlcls  this  is  the  reafon  why  plumbers 
fay,  that  mtlied  lead,  although  it  may  form  a  neater  and 
lighter  work,  will  not  laft  fo  long.  The  cajl  Jheetz  of  lead 
are  made  by  pouring  this  metal,  when  fufed,  upon  the  top 
of  an  inclined  flat  table,  or  mould  lormed  with  lateral  rifing 
borders.  If  the  (hcets  are  required  to  be  thin,  the  boiioiu 
is  coveied  with  a  woollen,  and  above  this  a  linen  cloih, 
which  ii  not  burned  nor  fcorchcd  thereby.     The  melted  lead 

being 
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betog  received  in  a  wooden  cafe  without  a  bottom,  and  of 
the  fame  width  of  the  table,  this  cafe  is  drawn  down  orer 
the  (loping  bottom  by  a  man  at  each  fide,  and  leaves  a  (heet, 
iDore  or  left  thin,  according  to  the  degree  of  the  velocity  of 
its  defcent.  But  for  making  thicker  (beets  of  lead,  the  bot« 
tom  of  the  faid  mould  or  table  is  covered  with  wet  fand,  and 
the  fiifed  metal  is  conducted  over  it  by  a  wooden  flrike,  whick 
bears  od  the  borders  of  each  iidc. 

lO.  Common  (liot  is  made,  by  pouring  melted  lead 
into  ao  iron  (x>x,  perforated  with  fmall  holes  in  the  bot- 
tom, through  which  it  runs  into  a  ve(rel  of  water ;  but  as  it 
forms  itfelf  into  a  kind  of  drops,  in  the  (li.ipe  of  pears,  a 
foall  quantity  of  orpigment,  or  of  white  arfcnic,  is  mixed 
with  the  nnetal,  by  which  means  it  becomes  harder,  and 
liTumes  the  form  of  more  perfed  fphercs.  Thofe  which  are 
not  fufficiently  io^  are  feparated  from  the  red,  by  making  the 
whole  run  (Iraight  down  in  an  inclined  plain,  and  thofe 
which  are  irregular  tumble  o(F  at  the  fides.  After  this  the 
(hot  is  forted,  by  pailing  through  iieves  of  different  fizes. 

II*  Lead  expofed  to  the  air  tarnltlics  fo  much  more  eaiily^ 
as  the  air  is  more  humid:  it  contracts  a  white  rull,  which  the 
water  gradually  carries  off.  Water  in  fadt  alters  lead,  par- 
ticularly if  charged  with  faiine  matters.  Cauflic  alkaline 
lixivia,  boiled  on  veffels  of  lead,  diffolve  a  fmall  portion  of  tt^ 
and  corrode  a  confiderable  quaniity  of  the  fame.  Even 
the  fides  of  the  vefTcls,  for  carrying  water,  are  covered  with  m 
wbiti(h  cruft,  which  has  been  examined,  and  is  found  to  be  a 
true  calx  of  this  n^etal. 

^  12.  It  has  been  obferved,  that  plants  do  not  thrive  fo  well 
in  leaden,  as  in  earthen  ve(rels. 

13.  All  the  phenomena  of  the  calcination  of  lead,  and  of  its 
ledu^ion  to  the  metallic  ffate,  evidently  (liew  that  it  has 
the  fmalleft  adheiion  to  phlogiAon,  as  appears  by  the  fimple 
adion  of  fire,  which  feparates  both,  whilfl  their  a:tra£tion  is 
equally  as  quick  in  its  redudion  to  the  metaUic  (late.  A 
common  red  wafer,  which  owes  its  colour  to  red  lead,  by 
being  burned  in  the  fiame  of  a  candle,  immediately  exhibits 
pure  globules  or  little  drops  of  the  reduced  metal.  The 
curious  experiments  made  lately  at  Paris,  by  Doctor  Lu- 
zuriaga,  penfioncr  of  the  Court  of  Spain,  ^ives  mother  evi- 
dent proof  of  the  readiaels  with  which  lead  parrs  with  its 

puiogifton. 


Sed. 
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«tWes  are  «J^„     ^-^.^i  •//"'J;;*;,,  andrtrro>««y^^^icb. 

Sends  *e d  5  as««^^  ''VT Va  tW^T  '^'^  "^r  tte  C*Wc« 
gcneratty  aW     ^.^,,  from  ^^    ^^,  place.,  «  ^^.^ 

cSomaryJ  -^  *J         of  ^--^i^^^^^^^^^^^^ 

of  '"'"i; 'them  v.ith    «»*v/taVen  in^^^^i^'b-  tn\«og  * 
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SECT.    318.    (192.) 

Copper  [j].  Cuprum,  Msj  f^inus. 

Gtmral  Properties  of  this  Metal. 

This  metal  is, 
iU  Of  a  red  colour. 
b.  The  fpecific  gravity  of  the  Japan  copper  » 

9000,  and  of  the  Swediih  8784  or  8843  ^ 

I  coo. 

It 
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water  I  for,  on  Ihaking  them  together,  and  fufiering  tl^at 
to  reft,  the  oil,  if  it  ha»  any  faturnine  tint,  will  appear  of  aa 
onmge-red- colottr ;  but  if  pure,  it  will  appear  of  a  pale 
ydlowiihone. 

161.  The  fame  aboie  hat  been  alio  pradtifed  with  aiid-wtma^ 
which  ditfblTe  fo  much  lead,  or  fugar  of  lead,  as  to  acquire 
a  fweeC  taile  ;  but  it  then  becomes  a  flow  poifon  to  thoie  who 
drink  tt»  This  may,  however,  be  difcovered  in  a  fimilar 
manner;  and  it  is  upon  the  fame  principle  that  the  llqmtr 
fr^kitoritti  is  made,  to  afcertain  the  fa^.  This  ii^uar  is  nothii^ 
elfe  than  a  folution  of  at  pigment^  or  of  liver  oi  fulphur  ia 
Sme^waHr.  If  a  few  drops  of  this  folution  be  put  in  a  glafa 
of  the  fufpeded  liquor,  it  will  exhibit  a  precipitation  like  a 
doud  of  a  dark  colour.    The  Editor  from  Fourcroy,  New- 

8UUI9  &c. 

Set  the  Notes  to  f.  589,  on  thepretendii  power  of  fiimes  of 
lead  t^  reduce  quick fiiver  into  afixt  metaiy  like  diver* 

Jtnd  tie  note  to  p.  592,  on  the  imeiginary  exiflence  of  mer^ 
curjr  in  the  metalHc  fuhfiance  of  lead. 

\q\  I.  Copper  is  an  imperfecSt  metal,  of  a  peculiar  rod- 
difli-brown  colour,  and  brilliant  enough  ;  but  it  is  fubjed  to 
taroilh  s  it  has  a  difagreeable  Unell|  perceptible  upon  fric- 

ttOfl^ 
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c.  It  is  confiderably  foft  and  tough. 

J.  The  calx  of  copper  being  dilloJved  by  acids 
becomes  green«  and  by  alcalies  blue. 

e.  It  is  eafily  calcined  in  the  fire  into  a  blackifli 
blue  fubftance,  which,  when  rubbed  to  a 
fine  powder,  is  red ;  when  melted  together 
with  glafs,  it  tinges  it  firft  reddifli  brown, 
and  afterwards  of  a  tranfparent  green  or  fea- 
green  colour. 

It 


tion,  or  on  being  heated ;  its  tafle  is  flypUc  and  nauleous,  lefs 
fcnfible,  however,  than  that  of  iron. 

2.  It  is  of  a  very  conliderable  hardnefs,  tenacity,  dudility, 
and  maieabillity ;  and  its  clailicity  is  greater  than  that  of  any 
xnetal,  except  fiecl. 

From  this  lad  property,  malTes  of  this  metal  emit  a  loud 
and  lading  found  when  flruck,  and  this  more  efpecially  when 
of  a  proper  figure  ;  viz.  if  it  be  fuch  that  the  metal  may  vi« 
brate  in  the  limpled  nr.anner  poflible.  Thus  if  it  be  caft  into 
the  hollow  form  of  a  bell,  without  any  cracks  or  imperfe£^iont, 
an  uniform  tone  will  be  produced  by  it ;  or  at  leaft  the 
tones  produced  by  the  flroke  will  confid  of  one  predominant 
tone,  and  of  others  that  have  a  muiical  agreement  with  it. 

3.  It  has  fo  vad  a  tenacity,  that  a  wire  of  a  tenth  of  an 
inch  in  diameter,  is  capable  of  fupporting  299,5  pounds 
weight,  before  it  breaks.  Copper  may  be  drawn  into  veiy 
fine  wire,  and  beaten  into  extrennely  thin  plates.  The  Ger« 
nan  artids,  chiefly  thofe  of  Nurenberg  and  Aufburg,  are 
laid  to  poiTefs  the  bed  method  for  giving  to  thefe  thin 
plates  of  copper,  a  fine  yellow  colour  like  that  of  gold,  by 
fimply  expofing  them  to  the  fumes  or  vapours  of  zinc,  with« 
cut  any  real  mixture  of  it  with  the  metal.  Thefe  plates  are  cut 
into  proper  fizes;  then  are  beaten  as  thin  as  leaf  of  gold;  and 
put  likewiie  into  books  of  paper,  which  arc  fold  all  over  Eu- 
rope, io  large  quantities,  and  at  a  very  low  price,  for  tho 
vulgar  kinds  of  gilding. 

The 
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J.  It  diflblvcs  in  all  the  acids;  vi2.  The  acids 
of  vitriol,  fca*falt,  nitre>  and  the  vegjeta- 
ble;  and  like  wife  in  all  alcaline  folutions. 
.  That  it  becomes  rufty>  and  tarniflies  in  the 
air  (a  coniequence  of  a  folution  having  pre- 
ceeded)  depends  yery  much  on  fome  vitrio- 
lic acid  which  is  left  in  the  copper  in  tho 

refining. 


4«  The  pariogs,  or  fhreds  of  thefe  very  thia  leaves  of  yeU 
low  copper,  being  well  ground  on  a  marble  plate^are  reduce^ 
to  a  powder  ilmUar  to  gold,  which  ferves  to  cover,  by  means 
of  fome  gum^watcr,  or  other  adhefive  fluid,  the  furface  of 
various  mouldings  or  other  pieces  of  curious  workmanfhip^ 
giving  them  the  appearance  of  real  bronze,  and  even  of  fine 
gold,  tt  a  very  trifling  expence  ;  becaufe  the  gold-colour  of 
thb  mctalUic  powder  may  be  eafily  raifed  and  improved,  by 
fiirring  it  on  a  wide  earthen  bafon,  over  a  flow  fire. 

{•  In  (bme  of  its  flates,  copper  is  as  difficultly  extended 
under  the  hammer  as  iron ;  but  proves  fofter  to  the  file ;  and 
never  can  be  made  hard  enough  to  flrike  a  fpark  with  flint  or 
other  flones,  from  whence  proceeds  the  ufe  that  is  made  of 
this  metal  for  cbifils^  hammirs^  b$oj>s^  &€•  in  the  gun-powder 
works. 

6.  When  this  metal  is  broken,  by  often  bending  it1>ack- 
«rards  and  fonvards,  it  appears  internally,  of  a  dull  red  co- 
lour without  any  brightnefs^  and  of  a  fine  granulated  tex- 
ture; not  ill  refembling,  as  Cramer  obfcrves,  ioaae  kinds 
of  earthen- ware. 

7*  Copper  continues  malleable  in  a  red  heat,  and  in  this  (late 
extends  much  more  eafily  than  when  cold  ;  but  it  wants  that 
valuable  quality  of  iron,  of  cohering  together,  fo  as  to 
weld,  or  join  together  two  pieces  of  it  into  one,  thuugti 
equally  heated. 

8.  Ac  a  degree  of  heat  far  below  ignition,  the  furface 
of  a  piece  of  puliflied  copper  becomes  covered  with  various 
ranges  of  prifmatic  colours,  the  red  of  each  order  being 
•earefl  to  the  end^  which  has  been  mod  heated. 

X «  ThU 


reiiiib|.  This  metal  is  tpor^  ^afijy  diffo^ved 
y^hr»  m  fqr;3i  of  sf.  calx  than  .b  a  sn^tal* 
Jic  ^AtCf  cfpecially  by  dw:  acid?  oif  vitriol 
^l}f\  (ca-falty  ^i,id  the  vegetable  a^id. 

g.  Viirioi  of  copper  is  qf  a  deep  blue  .C9lour ; 
t^yt  t);Ms.  vegetable  acid  proidac^  ^ith  cQp- 

.    p4<r  a  g^fiCtt  6^  vyhich  i^  calied  vindigrifi. 

It 


•  This  hft  effefty  proceedt  from  the  begtning  of  the  calcina- 
tioB  on  the  outer turlace,  the  calx  being  thicker  wnere  the  heit 
hai  been  'greateF^  aad  decreafing  thiniier  and  thinner  towar£i 
iihe  coI((  p^rt.  Thiel  explanation  coincides  with  th«  appear* 
adce  of  rhat  fuoceffion'of  cotpured  rays  formed  rbvina  Wifi. 
point  ol  cont-ft^ty  between  a  convex  and'  a  plane  fnrf^cft 
df  cranipaFent  glaifi ;  where  the  red  colour  is  fe^p,  hi  eap)& 
ijpc>  towards  the  thicker  angular  fpace  that  ftands'  between 
them. 

^'  9*  Thii.  metal  reduced  into  a  fine,  powder,  or  copDer« 
filings,  ilf  thrown  acrofs  the  flanie,  gvrtblife^u&gree^  co- 
lours-.'' On  account  oi  this  property, '  they  arc  ufctf  in  fire* 
woi^«; 

lo.  Vi^heo  the  melted  copper  produces  a  flame  tinge^  of 
a  green^  bluei/hy  or  rainbow-cohurs^  it  is  a  mark  tl^at  the 
metal'  bums,  and  bcgtri's  to  fcorrfy.  The  heat.'cpiitinuin^ 
to  increafe,'  the  calcination  proceeds  more  rapidly;  an4 
]>owdcry  fcales  are  formed  on  its  furface,  which  may  be 
caiily  rubbed  off.  This  powdery  fcori a,  or  calx,  canpot  be 
Teduced  iu  the  greateft  heat  of  common  furnaces  ;  hiit  on 
being  expofed  to  thi^  focus  of  a  good  burning  leps,  the  foUr 
tays  melt  it  into  a  Jtep  red^  and  almoft  opake  glrfi* 

ii«  Copper  melt's  in  a  fl-rong  white  heat,  rather  left  than 
fvhat  is  required  to  melt  gold  or  (ilver ;  as  may  be  feen  in  the 
table  at  page  230 ;  although  various  metallurgies  fay,  that 
this  melting  heat  is  fuperior  to  that  required  for  fiifing;^  the(e 
two  noble  metals. 

Wlieh  melted,  if  afterwards  it  is  left  to  cool  veiy  flowly,  it 
forms  itfelf  into  pyramidal  cryftalsi   which  are  fometimet 

folid. 


b.  It  may  be  precipitated  from  its'  folutions 
in  a  metallic  ilate;  and  this  \t  the  origin 
of  the  precipitated  copper  of  the  nliDes, 
called  Ziment  cofiper.     See  SeSi.  320* 

I.  It  is  not'  eafily  amalgarriated  with  quick- 
iilver  I  but  requires  for  this  purpofe  a  very 

ilrong 

Iblidj  aiid  fonietimcs  corapofed  of  fmaller  ones,  adhering  fide- 
ways  to  oiie  another. 

Id.  When  copper  it  in  a  liquid  (late,  it  is  remarkably  im* 
patieDt  of  moifture.     The  coAtadt  pf  a  little  water  o(xafi^ 
the  metal  to  ezplc^e,  throwing  itfelf  abo^tt'with  thef  utmoft 
vioKDCe,  to  the  great  danger  of  the  by-f^anders.     There  is 
the  laaie  danger  in  melted  brafs,  or  bell-metal,  or  ahy  other 
pizture,  whereof  copper  makes  a  part;  fo  that  founden 
«f  all  forts  ihould  be  equally  cautious  in  this  refpe^.    Cra^ 
incr  recites  a  mdancholy  accident  of  this  kind,  which  hapii- 
pened  at  the  brafs-founderyin  fVindmiU^hiH^  near  Mnrfitw^ 
LmtdoHf  about  10  years  before  the  time  he  wrote  his  work  ; 
wlieft  feveral  people  of  quality  were  invited  to  fee  the  cafting 
.of  two  large-hrais-cannon  at  a  time.    The  heat  of  the  metal 
•of  the  firft-gun,  drove  fo  much  damp  into  the  mould  of  the 
fecond,  which  was  near  it,  that  as  foon  as  the  metal  was  let 
in,  it  blew  op  with  the  greateft  violence^  tearing  up  the 
ground  fome  feet  deep,  breaking  down  the  furnace,  untHing 
the  houfe,  killing  many  of  the  fpe6iators  on  the  fpot  with  the 
fireams  of  melted  metal,  and  fcalding  niany  others  in  a  moft 
miferable  manner.     Copper  may,   neverthelefs,   be  granu* 
lated  like  other  metals,  by  cautioudy  pouring  a  very  little  at 
a  time  into  water,  as  will  be  mentioned  in  the  note  [r]  to  See^ 
ligm  332. 

13«  The  wiriolic  acid  does  not  a£t  on  copper,  unlcfs  con« 
eentrated  aiid  boiling:  during  this  foJution  a  great  quantity 
of  fulphureous  gas  flies  off;  afterwards  a  brown  thickifli 
matter  is  found,  which  contains  the  calx  of  the  metal,  panly 
combined  with  the  ncid.  By  folution  and  flltration,  a  blue  fo- 
lution.is  obtained,  which  being'fcvaporated  to  a  certain  de- 
grcr,  producci|  after  cooling,  long  rhombodial  ciyflais,  of 
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ftrong  triluration,  or  the  admixture  of  the 

acid  of  nitre. 
k.  It  be€omes  yellow  when  mixed  with  zink, 

which  has  a  ftrong  attradtion  to   it>    and 
.    makes  brafsy  pinchbeck^  &c.    Sec  SeSi.  332 

•; .  No^e  {e\  ,  .   . 

It 


a  beautiful  blue  colour,  called  vitriol  of  copper  i  but  if  thisfolu- 
xion  b<, merely  .expofed  a  long  tiine  to  the  air,  it  atfords  ciyf- 
,tal9|  a^  .SI  grecH  calx  is  precipitated,  a  colouir  which  all  caU 
j^jia-of  this  metal  afliune,  when  dried  by  the  atr«  ' 
f.  14.  Blue,  vitriol^  however,  is  feldom  formed  by  difloWmg 
.the  metal  ^iredtly  ij^  the  vitriolic  acid.  That  ibid  in  the  Ihopt^ 
Jp.  mo^ly  obtained,  from  cepptr  pyrites.  It  imy  alio .  be  made 
by  {(ratifying  copper-plates  with  fulphur,  and  cementing 
.them  together  for  feme  timc^hecauie  the  vitriolic  acid  oif  the 
jTulphur,  being  difengaged^  attacks  and  corrodes  the  rnetal^ 
forming  a  metal liq  fait,:  w-hicb^  by  affufion  of  water,  yielda 
perfe^-.cryftals  of  .blue  vitriol.  This  fait  has  a  very  ftrong 
.flyptic  talle,  a]>proaching  to  caufticity.  It  fufes  in  the  fire^ 
4ofes  its  water  of  cryHallizaticHn,  and  becoi;nes  of  a  bluifU- 
white ,  colour :  it  requires  a  much  flronger  heat  to  fe- 
parate  the  vitriolic  acid,  which  adheres  more  flrongly 
to  copper  in  this  fait,  than  to  iron  in  the  green  vitriol. 

15,  The  nitrous  acid^  oh  the  contrary,  diflblves  copper^ 

when  cold,  with  great  rapidity ;    aud  a   great  quantity  of 

imoking  air,   or  gas,'  flies  off,    which,    on  being  received 

in  a  pneumatic  apparatus,  and  mixed  in  a  glafs-tube,  with 

.atmofpheric  air,  (hpws  its  good  or  bad  quality  for  the  refpU 

ration  of  living  animals,  accordingly  as  the  common  bulk 

.is  more  or  lefs  diminifhed.     This  is  one  of  the  moH  impor* 

tant  difcoverics  made  by  the  great  philofopher  Dr.  Prieftlcy. 

Various  inflruments    known    by  the  name  of  Eudiometers^ 

have  been  dnce  invented  for  making  thefe  experiments  with 

cafe  and  fatisfadion,  if  properly  managed.     The  more  the 

bulk  of  the  two  airs  is  diminifhed,  the  betcer  the  atmofpheric 

^  is  for  anigoial  refpiration ;  on  the  contraryi  the  worfl:  air 
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J.  It  is  eafily  diflblvcd  by  the  glafs  of  lead, 
which  is  coloured  green  by  it, 

m.  When  this  metal  is  expofcd  to  the  fire,  it 
gives  a  green  colour  to  the  flame  in  the 
moment  it  begins  to  melt,  and  continues 
to  do  fo  afterwards,  without  lofing  any 
thing  coofidcrable  of  its  weight. 

It 
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is  that,  which  diminifhes  the  lead  after  its  being  mixed  with 
the  nitrous  air. 

1 6*  This  nitrous  folution  of  copper  is  of  a  greenifh'blue, 
ahhough  Fourcroj  calls  it  a  deeper  blue  than  that  by  the 
Tttriolic  acid.     If  evaporated  with  precaution,  it  crydallizes 
by  cooling;  and  produces  elongated  parallelograms;  if  the 
evaporation  be  quickly  performed,  the  priiJBs  are  hexaedral, 
and  relemble  bundles  of  diverging  needles ;  but  by  a  flrong 
and  quick  evaporation  only,  an  irregular  mafs  Is  produced. 
This  fait  has  acauflic  tade,  and  is  applied  to  corrode  ex- 
crefcences  on   the  ikin  :  it  detonates,  though   not  ftrongly, 
<ivcr  burning  coafls.     When  it  ts  dry,  if  it  be  placed  in  a 
heat  not  much  greater  than   the  hand  can  bear,    it  takes 
£re«      A  fmall  quantity  of  this  fait,  bekig  put  tn  a  piece 
of  tin-foil,  wetted  with  a  tew  drops  of  water,  and  inflantly 
wraped  up,  the  two  ends  being  folded  dofe,  tn  a  few  feconds 
produces  a  great  heat,  emits  flrong  nitrous   vapours  :    and 
a   deflagration    takes    place,     burfling    with     a    crackling 
ooifei    and    throwing  out  iparkles    of  fire,    after  which    a 
grey  calx  remains  behind,  as  has  been  already  defcribed  ia 
die  note  N®  €.  to  page  639. 

17,  The  marine  acid  dilfolves  copper  only  when  concen* 
trated  and  boiling ;  it  aflTuines  a  deep  green,  almofl  approach, 
ing  to  a  bretvn  colour.  This  combination  produces  a  mafs 
fcryfoluble  in  water;  this  lad  becomes  of  a  ^nc  green  colour, 
which  diftingniflies  it  from  the  two  preceeding  folutions  by 
ihe  vitriolic  and  nitrous  acid.  This  marine  fait  of  copper-is 
of  an  agreeable  grafs-green  colour,  is  cauilic,  and  of  a  very 
9ilriiigeat  talle«    The  air,  or  gas,  that  is  produced  by  the 

2x3  aftiou 


^^  9ASX  ^£TALj|.  3^3?af 

iy»  It  r^uires  a  firong  degree  of  heat  before  ir 
xneltiy  though  l$fs  than  iron. 

sect/  319.    O93.) 

Native  Copper^  Cuprum  J^ati'\>um^ 

Copper  is  found  in  the  earth, 

A.  Native,  or  in  a  metallic  ftatej  Virgin  or 
native  copper,  Cuprum  nativum. 

J.  Solid,  Solidum^  is  found  in  the  iron  mine 
of  Hefslekulla,  in  the  province  of  Nerike, 
and  at  Sunnerlkog,  in  the  province  of  Smor 
land;  alfo  in  the  Ruffian  Carelisf,  and  in 
other  foreign  places  [/i]. 

friable 

■  ■  ■  ■  '  Hi  ■  I II  .  ■  ■ 

adion  of  marine  acid  on  copper,  has  not  been  well  exainiaed^. 
as  Fourcroy  remarks ;  it  fecms,  however,  to  be  of  the  inflam- 
mable kind.    Vegetable  acids,  alkalies,  and  oily  or  fat  fub- 
ibnces,  a^  alfo  on  copper.     The  dangerous  confcqufsnces  o^ 
tbefe  folutions  will  be  mentioned  in  Sedt.  332. 

18.  Copper  grows  black  or  brnun  by  long  expofure  to.  the 
air,  which  a£ts  upon  it  the  more  eafily  when  it  is  moiH  oi^ 
altered  ;  and  forms  upon  its  fiirface  a  gtun  ruft  or  calx, 
which  fecms  of  a  faline  nature ;  (ince  it  has  tafte,  and  is  4if- 
iblved  by  water.  But  this  ru&  only  attacks  the  furface  of  ch^ 
metal,  and  even  ferves  to  its  preiervation,  as  we  may  leara 
from  the  antient  medals  and  datues,  which  are  well  preferved 
under  this  coat  or  ru(i  which  covers  then[i.  The  antiquaries 
call  this  cruft  by  the  name  of  palim  ;  and  value  it  greatly,  as 
a  mark  of  the  great  antiquity  of  the  pieces  covered  therewith. 
The  EdiUr  from  Kirwan,  Nicholfpn,  Fourcroy,  Newm^nn^ 
8tc.  See  the  notes  io  Se£t,  332.  concerning  the  ufes  of  copper ^ 
and  its  poifonous  qualities^  when  taLn  interna Ly. 

[t2]  I.  Native  copper^  viz,  copper  in  a  more  or  \t^ 
malleable  ftate,  and  cither  of  iti.own  peculiar,  or  of  a  grey 

or 


ti  Friable  in  fdfirr  of  iftwafl,  aiild  fo'meitfi&t 
coherent  grxihii  CupV'itfA  rtathUfA  pitrifUbifi 
e'oHglomeratis  ^i/iiheitt.  Pfec?|>i,taTedf  6r  ILU 
inent  Copper.  It  xi  fovhd  at  RiddavfKj^tti/il 
in  WeftmanlanJ,  it  FahWtf  ift  Diila^ftiri 
and  in  Hungary, 
k  has  been  obferved,  tHaf  fcth'  cop'per  and  tfM 

ritreous  filver  ores  after  fertling  fro  A  waiei?. 

are  looi'e,  or  in  grains ;  but  that  thdy  in  (f^rtrie 

grow 


I —  I  "■  ■  -  -  -.1 


or  blackith  cofbuf,  has  beco  found  ^itber  in  grains^  w  id 
large  {h^ptlch  fitid  lunrp)^  or  in  ?i  fotiaud^  capillar j^  arborefi 
Sntt  form ;  oj*  &y/tdlli%*ed\n  quadrangular  pyraroides,  on  clay, 
fliiftus'y  quart^,  fliti^rs^  zeolytes,  &c»  io  ^ibnia^  SwtJen^  Ger* 
Mttnjf  nungary^  Tranjyl^nta^  Jsfr* 

t.  K  uhdbiititiedly  has  fonietimes'  been  produced  from 
l^recipitatlori  by  iran,  from' water  in  which  it  was  held  in  fo^ 
Intton  ;  and  this  is  the  purcft  fort.^  But  in  many  cafes  it 
cbnUl  ntfthave  b^en  produced  in  that  manner;  ana  then. this 
HhT  Hr  ptfvW  vcry'plire,  but  mixed  either  mt\\ , ^oljj  Jtlvgr^ 
iHfff,  or  with  futphur :  This  lali  combination  forms  what  is 
czWt&bla^k  copper.    KirWan. 

3»  Native  eopper  is  found  in  very  con  fide r able  quantities  al 
CaprLhsayd\ii  Cornwall :  it  is  formed  into  threads  or  branches^ 
sMd^fiis'of  {othc  tdick'nets,  con^tatned  in  blackiQi  ferpentine 
sttijtbd'With  b'rbWiii(Ii  red.  and  covered  excenially  with  a 
gretdhifli  nephrites,  partly  adherent  to  it«  and  partly  loofe^ 
In  the  fame  rocks  alfo,  nati^x  copper  has  been  found  in  Urge 
Ftnnpf* 

-  41  But' a'  more"  confiderab!e  quantity  of  native  copper 
is  found  at  Hlilf-virgih  in  the  fame*  province  ;  it  il)oots  info 
various  branches,  and  in  various  dire^ions ;  they  fcem  to  he 
formed  of  fniali  rhomboidal  cryilals,  interfperfed  with  quartz, 
of  which  the  impreffions  are  to  be  feen  in  the  copper  itfelf ; 
from  whence  it  might  be  concluded  the  prior  exillencc  of  the 
quartz  before  the  formation  of  the  metal.  Some  of  thefe 
liioipi  of  native  copper  have  been  found  in  this  fpot  that 

X  X  4  weighed 
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grow  folid  and  da£tile;  whence  the  difput^ 
about  the  diftindlion  between  nathe  and  precipi^ 
tated  copper  niay  ceafe,  the  rather  as  native 
copper  will  fcarcely  be  found  in  other  places^ 
and  in  any  other  kinds  of  flones^  than  thole 
through  which  the  ziment  or  vitriolic  waters 
have  circulated ;  although  the  fiffures  through 
which  it  has  run,  may  afterwards  be  filled 
with  a  ftony  fubftance. 


tM 


weighed  from  20  to  30  pounds ;  and  only  in  the  month  of « 
March  1785,  there  were  extra£ted  from  this  mine  no  leis  thaa 
1400  tons,  vi%,  28Q0000  pounds  weight  of  rich  copper  ore* 

5.  Ac  the  place  called  Carrarach^  which  is  qontiguou^ 
to  Huel'Virgin^  and  which  is  not  a  lefs  rich  mine,  fooM^ 
cryflaliized  native  copper  was  found,  with  the  tranfpareat 
vitreoys  copper  ore,  of  a  ruby  colour,  cryflaliized  in  o6tahe« 
drons ;  but  this  fine  red-cry Aallized  vitreous  copper  ore  begins 
to  be  very  fcarce  there, 

6.  Near  the  copper  vein  at  Carrarach,  is  found  alfo  a  comt- 
pa£t  pative  copper,  of  a  fphericnl  form,  in  lumps ;  the  cop* 
per,  either  is  (lill  in  its  metallic  form ;  or  is  beginni/rg  to  b^ 
transformed  into  red  copper-glafs,  imbedded  in  dec^je4 
granite. 

7.  Native  copper,  of  a  tender  and  mofs-like  form,  unite4 
to  vitreous  ruby  copper-ore,  crydalized  in  rhombs,  is  found 
in  the  clefts  of  the  mountains  compofed  of  killas,  near 
Poldry.  The  Editcr  from  M.  H.  Klaproth's  Okfervations  §m 
Pres  of  Cornwall, 

8.  An  indurated  iron-clay  has  lately  been  found  under  the 
furface  of  the  fea,  in  the  Faroe  Ifles,  in  which  there  is  icat« 
t^rcd  a  zeolite,  with  native  copftr.     Brunnich. 


SECT, 
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Sect.  320.   (194) 

Calcijorm  Ores  of  Copper. 

B.  Ill  form  of  a  calx,  Minera  tuprl  caldformis. 
J.  Pure,  Minera  cupri  caldformis  pura. 

a.  Loofe  or  friable,  Ocbra  veneris. 
I-  Blue,  Cceruleum  montanum  [j]. 

Is 


[tf]  I.  This,  and  the  two  following  ores  of  copper,  are 
nineralized  by  the  aerial  acid ;  they  are  foluble  in  acids,  and 
blacken  in  a  moderate  heat,  The  firft  is  called  mountain-blui^ 
though  fome  call  it  by  the  name  of  Cbrjfocdia^  and  the  Hun- 
gari^ns  give  it  the  name  of  lapis  /azu/i ;  but  this  laft  is  a  true 
acolyte,  whof(^  blue  colour  proceeds  from  iron,  as  has  been 
obfenred  already  in  Se£t.  139,  and  p.  248* 

a.  The  Mountain  Blue  frequently  appears  in  a  loofe  form^ 
but  fometimes  it  is  indurated^  and  even  cryllallized  :  it  is 
then  mixed  with  quartz.  100  parts  of  it  contain  about  69 
of  c$pperf  29  of  aerial  acid^  and  1  of  water^  Mr.  Mor« 
veau  has  ihewn  that  the  calces  of  copper  are  determined 
rather  to  a  bluty  than  to  a  green  colour^  by  a  greater  propor* 
tion  of  phlogifton.     The  Editor  from  Kirwan. 

3.  The  azure  copper  ore  is  alfo  met  with  on  quartz  at  the 
mioet  of  Huil-virginy  and  at  Carrarach  in  Cornwall,  accord- 
ing to  Klaproth^s  obfervatiens, 

4.  Another  CaeruUum  montanum^  lefs  pure  than  the  above, 
ivill  be  meatioi^ed  in  Sect.  323.  « 

Wc  may  obferve  in  general,  that  the  copper  ores,  after 
roafiing,  communicate  a  blue  colour  to  volatil  aklali,  by  di« 
geftion.  Before  roading,  it  is  poflible  that  the  mixture  of 
a  portion  of  arfenic,  or  even  fulphur,  in  a  fqfKcient  quantity, 
may  prevent  this  ^fk€X^    JGnvan^ 

x.Tbia 
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Is  very  feldom  found  pcrfedly  free  from  a 
calcareous  matter. 
2.  Green,  VirUe  m^ntanum. 

Both  thefe  colours    depend   on   menftrua, 
which  arc  often  edulcorated  or  walhed  away  [^]. 

3,  Red[r].    This  is  an  efRoreicence  of  the 
glafs  copper  ore.     It  is  found  in  the  province 


[^]  !•  This  ore  is  commoaly  called  Maktclnti  y^httt  in  a 
folid  form.  It  has  the  appearance  of  green  jafper ;  but  i»  not 
fo  hardy  iince  it  does  not  firike  fire  with  (leel.  It  is  either 
fat  a  radiated  or  uniform  texture,  generally  of  an  oral  fbrm, 
and  of  the  fize  of  an  egg ;  but  fometimes  it  is  formed  of 
capillary  filaments,  like  fattin,  and  (liews  a  kind  of  concentric 
ftripea,  of  (hreds  of  pal)ev  colours,  when  cut  a!hd  pioliihed  ; 
ks  external  appearance  islike  a  thick  fliellv  with  vari6tay^]ir6L 
toberances  of  a  mamiUary  formw  The  filky^  gi^ert  e6[^is* 
ore  of  this  kind  from  Chin^  in' the  foftn  of  folid  biUiVlIic^, 
it  ths  puMil.  It  is  found  alfo  in  gt^at  qutfntity  dtt^  the 
VoTges,.  mountains  fo^ail^  in  Lorraine^  and  inthe  minesro^ 
the  Hartz  in  Saxony, 

2.  According  to  Kirvan^  the  pureil  malachite  c6ntiiin9  7  j 
parts  of  copptry  and  25  of  oiriai  acid.  Its  Q)ecific  grtvifj% 
arccording  to  MuJihenbroeei\  w  from  3,500  to  3,994^  R*  lii 
femetimes  mixed  with  calcareous  earth  and  gypfulIlt^  aiid'ii 
Jbund  in  Norway  and  Siberia^  ftc.    Kirvran. 

3*  Compa^^rrjf  M^r  ore,  like  nrialachitle;  ifiixtd'with 
grey  copper-ore  ;  and  likewife  gnm^vehit'bbt  cdpper^ 
in.  the  form  of  bunches,  is-fbnnd  at  Fhiel-Vlrgin,  is  Gerp*? 
imU.  At  Carraraeh,  in  the  fame  county,  is'  fbun<f  aMb  na 
amorphous  green  copper-ore,  o:t  a  decayed  gramt';  ati(t*at 
St»  Menan^  the  fame  is*  found  Gratified  bttwixt  qnarte^  and 
covered  with  a  browniih  iroh#  The  Editor  fhm  M,  H, 
Kiapcoth. 

[c]  i;  This  red-orc-is  xhcMIwro  hepati^CTy  ot  tht  LfbtrcrTtn 

of  the  Gornsans':  it  is  found'  fometimes  in  a  loofe  form,  and 

i$  then,  called  tapfei^^ochrt^,   but  generally  it  is  nlod^ra\My 

li^rd,  yet  brittle:   fomctiffiCSM9  cryfbtlKzech  andtran^rcnT, 

7  ,  cithciP 
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of  Dal,  and  at  Oftanbcrg,  in  the  province  of 
Palarne^ 


SECT.    321.    O95) 

Red  Cvpptr^ortf 

t.  Indurated,  lM,durat<h 

4.  Red,  Mimrq  cupri  c4clf<^]^im^^  pura.  &  m^  ^ 
durata^  colore  rubro. 

This  is  fometin^es  a^  fed  as  fearQ;ig^waX|^ 
^4  fometimes  more  of  a  Uvcr-bcowi>  colour. 
)c  is  found  11^  Sandibacken,  or  Nonbarg  in 
AVeftoianland,  at  Ordal  in  No^fwaj,  ia  $1*^ 
beria  and  in  Suabia  iu  Germaajf. 

This  ore  is  al\yays  found  together  wit^ 
iiati?e  copper,  wlvcl>  feqn^s  to*;  have  Ipft  its 
phlogifton  by  efflorcfceiKe,  9nd,  to  bp  chapged 
loto  this  form.  It  is  likewife  found  with  the 
fulphurated  copper,  called  Glafs  copper  ore. 

eicher  of  a  capillary  appearance^  or  in  cuhti^  prifmt^  ot  fyra* 
midi.     it  ia  found  in  En^i^utd^  Scotf^tfidf  Germany^  &c. 

a«  T)fk  ore  contains  73  parts  of  cofper^,  a6  of  aerial-acid^ 
Jind  I  of  watjqr ;  and  e^ervefceft  with  acids, 

3.  The  trown^  or  hepatif  om  of  this  hiod^  contains  «: 
iguriable  proportion  oiiron^  or  pyriUff  and  fouietinies  y«/r 
flmrafed  iroji :  and  affords  ^091  ap  to  50  per  ctnt^  of  copper. 

4.  It  is  fometimes  iridefcenc  in  its  colour^  like  the  cai^s  ^<g. 
1^.  tbcp&udopalus  o(:  $ea.  95.  TM  Editor ckiifiyfremKityfzn. 


SECT; 
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SECT.    322.    (196.) 

Ca/ci/brm  Copper^orej  impure. 

2.    Mixed,    Miner  a  cupri   calciformis    tmpurd 
a.  Loofc  or  friable,   Ochra  veneris  friabilis 
impura. 

1.  Mixed  with  a  calcareous  fubftance,  Ckbra 
veneris  terrd  calcared  mixta  [a].  Cceruleum 
tnontanum.  In  this  ftate  copper-blue  is 
moftly  found.  It  efFervefccs  during  the  fo- 
lution  in  aqua  fortis.     See  SeSi.  40.  (34.) 

2.  Mixed  with  iron.  Black.  It  is  the  decom* 
polition.  of  the  Fahlun  copper  ore.  Se0. 
198.  a.  of  the  Author  [^]. 

Indurated^ 


[tf]  In  Saalfcld  they  find  alfo  a  fort  of  green^  fomewhat 
indurated  calcareous-  fubftance^  containing  copper;  this, 
when  broken,  looks  fat,  and  fomewhat  fhining ;  but  upon 
the  whole,  it  refemblei  a  jafper.  It  is  there  very  wrongly 
called  a  Green  Copper  Giafs-ore.  They  make  good  copper 
of  it.  With  a  phlogiftic  fubftancc,  without  being  uflulated;  it 
forms  a  fit  mafs  for  bells,  or  a  kind  of  bell-metal.  B'un* 
web. 

[h'\  By  the  fahlun  copper  ore^  15  nRcant  the  copper  ore  of 
z  fallow  ot  fallow  colour,     Lewis. 

In  fomc  parts,  among  the  native  copper-ores  from  Poldory 

and  Hucl-virgin,  is  found  a  calciform- copper-ore,  fometimes  ia 

a  loofe  form,  covering  them  like  fand ;  andfome  times  this  forms 

^a  ^ompad  flni6lurc|  which  adheres  firongly  to  thcixi*    The 
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b.  Indurated,  Minera  cupri  calciformh  impurd 
indurata. 
I .  Mixed  with  gypfum,   or  plafter.     Green, 

Is  found  at  Ordal  in  Norway,  and  there 

called  Malachites, 
m.  Mixed  with  quartz.     Red.    From  •  Suaner- 

(kog,  in  the  province  of  Smoland.     SeSi  91. 

(53.)  A  .     .        - 

3.  Mixed  with  lime.     Blue.  This  is  the 

l0pis  armenuSy   according    to  the  accounts 

given  of  it  by  Authors  \c\.  ' 


'  I 


SECT.   323..   (Ad(JItIonal.) 
I'be  Cupreous  Sloneji. 


.i 


Analogous  to  the  calcjfQrm  copper  ores,  are 
^Hc  hfisArmenus^'of'vA^\c\i  was  already 
^okeu  inSe£):.4i.  p.  61  :  and  in  the  nolq  [c\ 
to  the  preceedlng  Se^Sion  322.  This  is  very 
different   from   the  lapis  lazuli j    defcribed   ia 

former  kind    is   generally  black;    and    the   latter  is   of  % 

t>rownifli  red,  often  approaching  to  the  metallic  iplendor  of 

<^oppcr.     Tbi  Edittr  fr§m  M.  H.  Klaproth'a  Uh/irvatians  in 

<*#  Fojpb  efCdrn'u^an.  '    *• 

[^J  The  Lapis  Armer.us  is  a  blue  flone>  which  does  n«C 

Admit  of  a  polilliy  and  conllfls  of  calcareous  earthy  or  gyp* 

^um,  penetrated  with  the  blue  calx  of  copper;  hepce  it  fom^* 

timet  effbrveices  with  acids,  and  fometimes  not ;   but  nev^r 

i^ivcs  fire  with  fteeU    It  iofes  its  colour^  when  woli  heated 

in  the  fire.     &ti  Seff.  41  (35}  pa^.  60.    The  Editor /r§m 

Sea. 


Sctft.  1^9%  if^.  !St47«  ^^^^^S  ^^  setilytes;  iinctf 
this  lalt  contains  no  copper,  as  may  be  feen 
jip  the  »9^r^  (Or  the*  6ime  S^iStioni 
.  Th*  other  cupr6oua  ftone  i%' tht  TBrqaas/e ; 
and  feems  to  be  the  tooth  of  an  dnithal,  ]^e- 
trated  with  the  blufe  cail  of  co|>perj  k  loles 
its  colour  tvben  over'*heatcd«  tt  is:.opakci^  of^ 
a  lamellar  texture,  and  fufceptible  of  a  &ne 

. .  Its  fpecific  gravity  is  ffonr  2yy  to  ^^^^S. 
Some  are  of  a  deep  bhie^'lbiT»i  of  a  whitilh- 
blue,  but  become  of  a  deeper  when  heated* 
Thefe  ft  ones  are  found  in  Perjia  and  in  Turkey, 
from  whence  they.  recpivi:;d  theif  ^ame.  But 
they  aW  alfd  found  iii  "Lower  ll^iVgucdoc,  in 
France,  near  the  village  Simpre,  where  thefe 
ftones,  wheft'  dlig  6^  frdftf  the  mine,  re- 
femblc  different  6ones.  teetba  &c,  of  various 
fii^il  and  arcs  ^ifh^r  ivhYtiJh^  gYey^  otyellGwi/lj. 
They  receive  the  blue  colduf,  on  being* flow ly 
'Boated-  to  a  high  defgred;  biit'  if  the  Gre  be 
long'  continued'  afterwards',  the  colour  is  irre- 
coverably loft: 

Jewellers  divide  this  kind  of  ftones,  or  rather 

'l)6h3^  llibftances,    atc&rding   to  thieir  fanciful 

];hethod  into  oriental  dx\A  occidental  turquoises; 

ranging  the  hardeft   and  the   fineft   cdlotifed 

rundcp  the  firft  epithet,  and  the  foftcfft,  or  of  an 

wfeirior  colour,   under  the  Jecond  denomiiia<- 

tion.      But  although  experience   ftiows    the 

«i&lladyof  fuch  diftindioni  ih  a -great  m^Ay  inii- 

ilancesv  the  old  cuftom'neVetthdefs  cdhCinues 

to  prevail. 

According 


$ttl^.  394,  RA9B   MfiTALa^  itf 

According  to  Kirwan  the  blue  copperjr 
tindure  of  the  turquoiies  maj  be  extraded 
fcqm  them  by  diftilled  vinegar:  and  Reaumur 
gi&rtSy  chat  nitrous  acid  will  not  diflblve  tb« 
jPerfian  turquoifes^  though  it  will  thofe  of 
France ;  which,  if  true^  indicates  a  ta^\  dificr« 
cnce  between  them.  TBe  Editor  from  Kirw«0^ 
Naumann^  Bomare,  &c. 


SECT.    324.    (197.) 

Copper  mineralized  by  Sufphufj. 

C.  Diflblved  and  mineraUrpdi.  Cuprum  mifteraU* 

Jktum. 
M»  With  fulphur  z]oney  Cuprum  Julpbure  mir^ 

neralifatum.    Grey,  copper  ore«    It  is  impro<» 

perly  called  Gl^fs  capper  ore. 

a.  Solid,  without  any  certain  texture,  AfA 
nera  cupri  fulphur ata  folida^  texturd  indc'^ 
terminaid.  This  is  very  foft,  fo.  that  it 
pan  be  cut  with  a  kuife|  almoft'as-eafiljr 
as  black  lead  \a\. 

^^  Fine 


T  "■        »l        ■■■    ■ 


[a\  !•  Accordii^g.  toi  Kirwan,  this  is  the  (me  vitrtmUf 
or  gUfS'Copper  orgy  the  kupfer  glafs  erlq^  of  the  Germaaiu 

The  colour  oC  t\m  ore  is  rW,  l^rt^wn^  hlm%  ocvUkt. 
I(  is  generally  fa  foft,  a»  to  be  cut  with  a  knife;  and  as  to 
its  foriPr  i^  i*  fometim^  cryftallized::!^  raguUc  fofint^  nni 
fometimes  it  is  amorphous. 

This  ore  is  much  more  fi^fible  .tht^n  puro  coppeA .  Ic« 
i^ecific  gravity  is  from  4,8iap.  5^3S>  Aod  is  found  ia  th« 

mines 
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^.  Fine  cubical,  Miner  a  cupri  fulphurata  tef- 
Julis  conftans  minoribus. 

Both  thefe  vanetres  are  found  at  Sunner- 
ikog,  in  Smoland ;  where  the  lafl:  is  iometimes 
fouud  decompofedy  or  weathered,  and  changed 
into.. a    deep   mcuntain^blue.      See  Sed.   32a. 

(*94) 

SECT. 


mines  of  other  copp^-ores,  and  in  lime-flonei  fpar,  quartz, 
jnica,  and  clay.    '- 

It  is  the  richeft  of  all  copper-ores ;  and  affords  from  80  to 
.^  per  cent,  of  copper,  and  10  or  1 2  of  I'ulphur.  According  to 
Bergman,  it  generally  contains  fome  alloy  of  iron.  The 
pooreft  red  ores  of^this  fort,  are  thofe  which  contain  moft 
iron.    The  J^ditHr^hiefly  Jrmn  Kirwan.  ■ 

%m  There  is  a  great  variety  of  fulphurated  copper*ores  in  the 
mines  of  .CornwaUiw  .A  vr^itifli  grey  copper-or^,  ciyftallized 
fn  fmall  triangular  and  quandrangnl a r  pyramids,  with  truncated 
peintF,' is  fbimd  along  with  the  foii'd  copper  ore  at  Poldice 
and  Doicoth.  But  the  richeft  are  the  fol'td  grey  ones  from 
Trefcaveapji  RstaHack^  Cook  •Kitchen,  Carrarach,  Well* 
Virgin,  and  Redruth..  ,^Somc"  of  thcfc  may  be  cut  with  a 
knife,  like  the  foft  vitreous  filver-ore,  particularly  thofe  from 
Trefeavean.  • 

j".-  Yellovi  copper-ores  of  the  kind  are  found  at  Poldice, 
Hallamanning,  and  Dol-coth.  The  moft  remarkable  of 
them  is  the  ftalaiSiitical  ore,  of  an  hemifpherical  form,  called 
Hufi'yellow  coppery  found  in  the  mine  near  Doicoth,  which 
n  >i6o  yards  dcrp,  though  elevated  more  than  60  yards 
above  the  level  of  the  fca.  This  ore  is  often  variegated 
with  the  colours  of  blue  deel,  or  red  copper. 

4*  A  compact  red  vitreous  copper-ore,  covered  with  monn- 
tain*green,  or  green  copper,  and  with  c*lciform  copper 
of  a  Vermillion -red  colour,  is  found  in  cryftallized  quartz, 
mixed  with  tender  green  mica,  in  the  mine  at  Kaflle  Adit. 
.  5.  A  new  kind  of  dh  olive  green  coloured  copper-ore,"  uliich  is 
trlcQical,  and  is  cryftallized  into  tender  fpiculsc,  of  about 

thnce 
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Pyritous  Copper-ores. 

2»  With  fulphurated  iron,  Mlnera  cupri^pyri- 
tacea.  Yellow  copper .  ore.  Marcafitical 
copper  ore,  Pyrites  cupri. 

This  is  various  both  in  regard  to  colour, 
aad  the  different  proportion  of  each   of  the 
contained  metals ;  for  inftance  ; 
a.  filackilh  grey,  inclining  a  little  to  yel- 
low.    Pyrites   cupri  grjfeus.      The  Fahl 
cupfer  ertz  of  the  Germans. 

**  .      ,         ■  ■     I  .  J    I  I.     I      II   .m^.m 

m 

three  lines  long,  ilanding  (Iraight  up,  eithei  tingle,  or  fafci- 
culated  and  radiated,  was  found  alfo  on  tuc  granitical  inoiin- 
tain  at  Carrarach,  When  tried  by  the  blow-pipe,  thcfe 
cryfiait  deflagrate  with  an  arfenical  fmoke,  and  afrcrwardi 
fufc,  forming  a  button  of  a  grey  colour,  which  on  being 
melted  again  with  borax,  foon  produces  a  button  of  a  very 
pure  copper. 

Bcfides  this  new  arfenical  ore,  M.  H.  Klaproth,  from 
whofe  Mimrahgical  Obfervations  on  the  mints  of  Cornwall 
ihefc  two  articles  arc  taken,  mentions  another  kind  of 
irfenical  copper-cryftals,  which  are  very  fm-^ll,  and  ag- 
gregated in  the  form  of  green  cubes,  with  fmooth  and 
Ihining  furfaces,  upon  grey  copper  ore,  in  a  maU  of  cryf* 
Callized  compact  quartz,  with  various  cavities  in  itfclf. 
Thcfe  might  be  eafily  taken  for  final!  cubes  of  fluor ;  but 
their  conftituent  parts  arc  really  nothing  clfc  but  copper 
and  arfenic.  7he  Editor  from  Klaproth*8  Oifervatisns  on  the 
Mines  of  Cornwall. 

Y  Y^  When 


6gO  BASfi   METALS.  ScGt.  325. 

When  decayed  or  weathered,  it  is  of  a 
black  colour  ;  is  the  richeft  of  all  the  varieties 
of  this  kind  of  copper  ore,  yielding  between 
50  and  60  per  cent,  and  is  found  in  Spain  and 
Germany. 

i.  Reddifli  yellow,  or  liver  brown,  with  a 

blue  coat   on  the   furface,   Minera  cupri 

lazurea  \a\. 

Tl^is  ore   yields  between    40  and    50   per 

cent,  of  copper,  and  is  commonly  faid  to  be 

blue,  though  it  is  as  red,  when  frefli  broke,  as 

a  rich  copper  rcgulus. 

c.  Yellowifh  green.  Pyrites  cupri  Jlavo  viri-' 

dejcens  [^] . 
This    is   the   moft   common   in  the  north 
part  of  Europe;  and  is,  in  regard  to  its  tex- 
ture, found 

I.  Solid,  and  of  a  fliining  texture,  from  Oftan- 
berg,  in  the  province  of  Dalarne. 


[a]  This  ore  is  mineralized  by  fulphur,  with  a  condder- 
siblc  portion  of  iron,  and  is  called  kupfer  lazur^  and  kupfer 
mainly  by  the  Germans. 

Its  colour  conlifts  in  various  (hades  of  blue  and  of  ndiijh 
Hue. 

It  is  of  an  hard  confnlence,  but  brittle. 

Contains  from  40  to  60  per  cent,  of  copper ;  from  20  fo 
JO  of  iron  ;   and  the  remainder  is  fulphur. 

The  poorer  it  is  in  iron,   the  richer  in  copper. 

This  has  been  confounded  by  many  with  the  indurated 
Mountain  blue  of  Scdt.  322.  The  Editor  cbiifly  from 
Kirwan. 

[^h]  This  ore  prefents  fragments  in  its  fradurc ;  its 
fpccific  gravity  is  4,160;  contains  more  fulphur;  and  from 
1 5  to  30  per.  cent,  of  copper,     Ktrwan, 

24  Steel- 
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2.  Stcel-grained,  dull  in  the  frafture,  from 
the  lame  place,  and  Falun  in  DaLirne, 

3.  Coarfc-graincd,  is  of  an  uneven  and  fliinr 
ing  texture.  It  occurs  in  moft  of  the  Swe- 
di(h  and  Norwegian  copper  mines. 

4.  Cryftallifed  marcafitical  copper  ore. 
a.  Of  long  oftaedral  cryftals  [t*]. 

This  is  found  at  Hevafl\\'ik,  in  the  province 
of  Dal,  and  in  Lovifa  ^rurVa,  in  Wcftman- 
hod;  notvviihflandi'  o  ir^  exiftence  is  denied 
by  Henckel,  and  his  followwTS. 

d.  Pale   yellow.    Pyrites   cupri  pallule  Jla- 

This  cannot  be  defcribed  but  as  a  fulphur 
pyrites,  though  an  experienced  eye  will  eafily 
difcover  lome  difference  between  them.  It  is 
found  at  Tunaberg,  in  the  province  of  Soder- 
mauland,  and  yields  22  per  cent^  of  copper. 

e.  Liver-coloured. 

This  is  found  at  Falun,  in  Dalarne^  where 
it  contains  copper;  though  at  moft  other 
places  where  it  occurs  it  docs  not  contain  any- 
copper,  but  is  only  a  martial  marcalite. 


[e]  This  cryftallizcd  fort  is  tht-  pooreft  in  copper,  it  con- 
taint  only  from  4  to  8  per  ont.  the  remainder  is  chiefly  iron  : 
it  it  generally  rcddifli,  and  is  in  uti  a  martial  pyrites,  with 
A  fmali  portion  of  copper.     Ktrwan, 

[4\  The  pure  yellow  conr  ins  moft  copper;  namely  from 
ao  to  30  per  cent,  its  lextara  is  foliated.  Tncfe  pyritous 
ores  always  contain  fome  argiUoieous  earth,  and  a  little  of  ihe 
fiUi4us.     Kirwan. 
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SECT.    326.    (Additional.) 

Pyritous  Copper y  with  Silver  and  Arfenie» 

With  fulphurated  Alver,  arfenic,  and  fbme 
iron.  Cuprum  argento  fulphuratOj  arfenico  et 
ferro  mineralifatum.     Fallow  copper-ore. 

In  Hungary  it  is  called  Black  Copper-ore. 

It  contains  only  a  few  ounces  otjiher. 

This  ore  is  found  in  Hungary  and  Ger- 
many  [^].  Thefc  ores  yield  a  brittle  copper 
regulus. 


[a]  The  following  natural  mixtures  of  copper-ores,  with 
other  metals,  have  been  already  mentioned  in  the  preceding 
fe6tions,  vi%. 

Copper  with  gold  pyrites,  S^/5<^.  163.  ^.  Sa7.Notc[^]N».6. 
with   gold    and  (ilver,    &c«    See  Si£f,  26j;«   p.  5449 

No,  2  and  3. 
with  filver  and  iron,  &c.  See  Siff.  372.  p.  554. 
with  filver  and  antimony,  &c.  See  Se^,  276.  /.  ^jg. 
with  mercury,  &c.  Ste  Se£f*  294,  p,  6oi.  The  £ditor« 
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SECT,    327.    (199.) 

.    Pyritous  Copper j  with  Arfenic^  or  White 

Copper^ore. 

3.  With  fulphurated  arfenic  and  iron,  Cn^- 
prum  ferro  et  arfenico  fulphurato  miner alifatum. 
White  copper-ore  \a\. 

[tf]  I.  This  coppcr«orc,  is  called  ^r/i^/V/?/,  or  grey  copper 
crt.  Kuffir  FabUrtz^  or  fVeifs  Kupferertz^  by  the  Ger- 
mans. 

It  is  of  a  white f  gny^  or  hrown  colour ;  is  moderately 
hard  and  veiy  brittle^ 

Sometimes  it  is  cryflallized^  but  often  of  an  indeter- 
minate £gure.  It  is  of  a  very  difRcult  fudon,  and  pretty 
heavy. 

It  contains  from  3  j  to  60  per  cent,  of  copper.  The  brown 
is  the  richeft  in  copper;  the  white  or  grey  contains  moil 
aricnic. 

It  frequently  contains  filvcr.  If  it  exceeds  i  or  i  per  cen(. 
it  is  then  called  greyfiiver  ore. 

It  is  found  embodied  in  all  forts  of  flones,  and  mixed  with 
other  copper-ores,  as  well  as  with  the  ores  of  all  other  me- 
tals.    Kirwan^  p.  366. 

This  kind  of  copper-ore  is  found  alfo  in  the  copper  and 
tin  mines  of  St.  Ives  in  Cornwall,  according  to  the  account 
given  by  Mr.  Rafpe:  and  the  Chcv.  Born  mentions  the  fame 
ore  found  in  Hungary.     l.he  Editor. 

N.  B.  To  affay  thcfe  ores  in  the  dry  way,  they  (hould  firft 
be  pulverifed  and  feparated,  as  much  as  podible,  from 
Hony  and  earthy  particles  ;  then  roafted,  to  fcparate  the 
fulphur  and  arienic  ;  then  melted  with  an  equal  weight  of 
Mr,  Ttllet^sjiux^  which  confifts  of  two  parts  o\  pounded  glafi^ 
one  of  calcined  borax ^  and  \  of  charcoal.  If  the  ore  be  poor, 
more  borax  may  be  added.  Black  flux  is  hurtful,  as  it  forms 
an  hipar^  which  holds  part  of  the  copper  in  folution. 
JCirwarty  p.  267, 

Y  y  3  It 
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It  IS  faid  to  be  found  in  the  Hartz,  iu  Ger- 
m:^ny,  and  to  refemble  an  arlenical  pyrites  ; 
'but  I  have  never  m-i^r  wlr:    this  kind. 

However,  moft  ot  the  pyntous  copper  ores, 
as  well  as  the  fulphur  pyrites,  contain  a  little 
arfenic,  though  it  is  in  too  fmali  a  quantity  to 
be  worth  notice. 


• » 
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Pyritous  Copper^  with  Arfenic  and  Zinc. 

According  to  Mr.  Monnet,  this  ore  is  found 
at  Catharineberg  \\\  Bohemia. 

It  is  of  a  brown  colour;  of  a  hard,  fblid, 
and  compact  granular  texture. 

It  contains  from  18  to  30  per  cent,  of  cop» 
per  [^1, 

\a]  I.  It  is  inalyfed  in  the  liquid  way,  by  foliition  ic| 
fjittous  acid,  and  j>reoipiiation  of  the  copper  by  iron. 

2.  The  iion  and  zinc  arc  precipitated  by  the  Prujfian 
alkali. 

3.  The  precipitate  is  calcined  ^nd  rediflblved  in  nitroui 
acid,  W'iich  Jbhititm  is  evaporated  to  drynefs, 

4.  The  iron  b;  Ing  thus  dephlogifticated,  becomes  infolo* 
ble  in  nitrous  z^id. 

q.  The  calx  of  zinc,  on  the  contrary,  is  rediiTolved  ii^ 
that  ncid,  and  a|^Min  precipitated  by  th:*  P  iffiu    aikau. 

6.  100  1^'.  of  this  precipitate,  walhcd  and  dried,  arc  equi« 
valcnt  to  20  of  zinc  in  its  metallic  flate ;  anJ  ico  v.  of  dc- 
piilogifiicatcd  iron  are  tr({uivalent  to  73,5  of  iron  in  its  mctaU 
iic  llatc.    K^rivarjj  p.  268, 

SECT, 
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SECT.    329.     (200.) 

4«  Diflblved  by  the  vitriolic  acid,  Cuprum  acido 
vitrioHfolutum :  Fitriolum  Veneris  \a'].  See  St6t. 
205.     (122.2) 

SECT. 


[fl]  I.  In  the  year   1673,   ^^^  countrj'man,  Dr.  Brown, 
vifited  a  famous  copper-mine  at  Hern-grundt^    about  fevcn 
Eoglifh  mines  from  Newfol,  in  the  Upper  Hungary  \  and  he 
iDformi  us  thit  there  he  law  two  fprings,  callcrd  the  O//,  and 
KiVtztmift/y  which  turned  iron  to  copper,  as  it  is  vulgarly 
iaid.  But  the  cafe  is,  that  the  iron  is  diflolved  by  the  vitriolic 
add  of  this  firing-water,  and  the  copp  r  is  precipitated,  in 
its  metallic  form,  in  the  place  of  the  if  on.    It  h  ts  been  the 
cullom  in  Germany,  for  fomc  centuries,  to  collect  the  cop* 
per  contained    in   thefe  waters,   by    filling  with  them  fome 
pits  made  purpofely  for  this  operation.     Old  iron  is  thrown 
io,  and  being  difTolved  by    the   acid,    is    fufpended    in    the 
uatcr,    wbilll   the   coppei    is   precipitated :    the   mud   being 
nked  out,  is  melted  afterwards  in  a  furnace,  and  a  very  fine 
copper  is  product-d  :   ivom  one  hundt  ed  xon^  oi  iron,  ^4,  and 
fomctimcs  qo  tons  of  fine  cop<.er  is  thus  produced 

2.  But  although  this  method  of  obtauiing  copper  has 
been  long  practiled  in  Germany,  yci  it  is  but  of  Ure  years, 
fays  Bp.  Watfon  (p.  238  of  the  firrt  volume  of  his  Effays), 
that  any  fucccfsful  attempts  of  this  kind  have  been  made 
cither  in  trg.and  or  Ire  and.  In  tliis  l«ft  at  lead,  it  was 
quite  owing  to  an  accident.  There  an-  the  verv  celebrated 
copper-mines  at  A^k.iv^  in  the  county  of  l^ukicw^  in 
Ireland;  and  from  thefe  mines,  illues  a  great  quantity  ot  wa- 
ter, itrongly  impregnated  with  viitiol  oi  cpp  r.  One  of  the 
workmen  having  accidentiUy  left  an  v on  Jk r^ei  in  this  water, 
he  found  it,  lome  weeks  after,  fo  incrurted  with  a  coat 
of  copper,  that  it  was  thought  to  be  changed  into  copper 

y  y  4  2.  The 


6g6  BASE  METALS*  Scft.  330. 

SECT.     330.     (Additional.) 

Copper  mineraUfed  by  the  Muriatic  Acid. 

This  copper-ore  was  found  in  Saxony,  and 
had  been  generally  miftaken  for  a  micaceous 


3«  The  proprietors  of  the  mines,  in  purfuancc  of  this  hint, 
made  proper  pits  and  receptacles  for  the  water,  and  have 
obtained^  by  means  of  foft  iron  bars  put  into  them,  fuch 
quantities  of  copper,  that  th^fe  flrcams  are  now  of  as  much 
confequence  as  the  mines  themfclves.  One  ton  of  iron  pro- 
duces near  two  tons  of  copper  mud  ;  and  each  ton  of  mud 
produces,  when  melttd,  16  hundred  weight  of  copper,  which 
fells  for  10  pounds  jitrting  a  ton  more  than  the  copper  which 
is  fluxed  from  the  ore. 

4.  There  is  in  the  Ifle  of  Anglefey^  on  the  coaft  of 
North-WaUs,  a  mountain  called  Parisy  which  abouiids  in 
copper-ore,  the  bed  of  ore  being  above  40  feet  in  thick- 
«el*3.  The  lelTees  of  this  mine  annually  raife  from  6  to  7 
thoufand  tons  of  merchantable  ore,  and  daily  employ  above 
40  furnaces  in  fmelting  it.  This  ore  contains  great  quan- 
tity of  fulphur,  which  muft  be  feparated  by  roafting,  before 
it  can  be  fluxed  into  copper.  The  phlogiilon,  with  part  ofi 
the  vitriolic  acid,  is  difperfed  into  the  air,  by  the  force  of  the 
fire ;  another  part  of  the  acid  attacks  and  dilTolves  fuch 
a  quantity  of  the  copper,  that  the  water  in  which  the  roaded 
ore  is  waflicd  (by  means  of  old  iron  immcrfed  in  it,  accord- 
ing to  the  German  method)  produces  great  quantities  of  fine 
copper,  ib  that  the  proprietors  have  there  obtained  in 
cne  year  near  one  hundred  tons  of  the  copper  precipitated 
from  this  water. 

5.  If  this  water  was  afterwards  evaporated,  it  would  yield 
gucfj  vitriol,  or  vitjiolaicd  iroriy  at  nearly  the  rate  of  two 
hundred  to-is  of  vitri.l  for  each  hundred  ton  of  iron  at 
Ic.ifi :  which,  at  the  rate  of  3  pounds  flcrling  per  ton,  might 
pnhwps  produce  very  good  profit  to  the  undertakers,  if  any 
(Ivaild  fettle  fuch  a  manutadurc  there.  The  Editor  from 
Pi).  VVatron, 

fubftance. 
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fubftance,    which   in  faft  it  greatly   refcm-f 
bles. 

It  has  not  yet  been  found  in  large  raafles, 
but  only  in  a  fuperficial  form,  like  a  cruft  over 
other  ores. 

It  is  moderately  hard  and  friable ;  of  a  fine 
green  colour,  and  fometimes  of  a  bluijh^green^ 
cryflallifed  in  a  cubic  form,  or  with  a  foliated 
texture,  or  in  little  fcalcs,  refembling  green 
mica^  or  talc.  This  ore  is  eafily  diflblved  by 
nitrous  acid :  the  fblution  takes  a  green  co- 
lour ;  and  the  metal  may  be  precipitated  on  a 
polifhed  plate  of  iron. 

If  fome  drops  of  a  nitrous  folutlon  oijilver 
be  mixed  with  it,  a  white  powder  of  luna  cornea 
will  be  precipitated,  which  difcovers  the  pre- 
fence  of  the  muriattc  acid  in  this  ore. 

Dr.  Werner,  in  his  German  tranflation  of 
the  Afin^ralogy  of  our  Author,  defcribes. 
this  copper-ore :  he  fent  a  fpecimen  of  it  to 
Profcflbr  Bergman,  who  analyfed  it,  as  he 
informs  us  in  the  Se£l«  191.  of  his  Sciagra- 
phia,  as  well  as  when  he  fpeaks  of  the  mime 
cuprifera  in  his  docimafia  bumida^  p.  431. 

Mongez  mentions  four  fine  famples  of  this 
ore,  that  were  brought  from  the  mines  of 
Johnn  Georgenftad ;  and  adds,  that  a  fimilar 
kind  of  copper-ore  was  fold  fo  late  as  the  year 
1784  at  Paris,  by  a  perfon  called  Dans,  as  a 
(nere  green  mica.     The  Editor. 
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SECT.    331.    (part  of  200.) 

5.  Copper^coal  ore  f  j]. 

This  copper  ore  cofifts  of  the  calces  of  this 
tnetal  mixed  with  a  bituminous  earth.  See 
Seft.  258  (161)  pag.  501. 

See  ScSi.  258.    (161.)    p.  50U 
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Obfervations  on  Copper^ 

Copper-ores  are  found  in  almofl:  all  parts  of 
the  world ;  and  are  eafily  diftinguiflied  from 
thofe  of  any  other  metal,  by  the  t/ue  colour 
they  give  to  volatile  alkali^  oh  being  digeded 
with  it,  after  they  have  been  previoufly  roafied\ 
other  wife  it  is  poffible  that  the  arjentc^  which 
they  fometimes  contain,  and  even  iht  fulpbur^ 
if  in  fuHicicnt  quantity,  may  prevent  this  effcdt, 
when  they  arc  in  their  crude  natural  (late ; 
viz.  before  their  being  roafted  by  the  a£tion  of 
fire. 


[a"]  3n  the  Banat  of  Tcmefwar,  below  the  green  copper- 
calx,  they  find  a  compa£^,  blackifti- brown  fnbllance,  which 
is  there  callLd  pitc^-ore;  it  concains  a  conlklcrable  quantity  of 
copper,  aiui,  when  put  into  the  fire,  docs  not  burn  with  a 
fl'Ure,  We  are  lull  in  want  of  an  accurate  enquiry  into  its 
conftituent  parts.     Brufinch, 

Copper  inixt  with  black  pi:chy  rock-oil  has  been  found  in 
CornwdH,  accordiu;;  to  P^ai^je's  account,     'ihe  Editor* 

They 
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They  are  particularly  found  in  Spain,  France, 
England,  Norway,  and  Tranfylvania.  The 
copper  that  comes  from  Japan,  according  to 
Neumann,  is  much  fuperior  to  any  other  that 
is  found  in  Europe. 

A-  to  Kngland  in  particular,  no  country  in 
the  world  can  ooaft  of  copper-mines  more 
numerous,  nor  more  produdive  for  a  longer 
period.  It  leems  as  if  this  Ifland  was  grounded 
on  a  metallic  bottom,  of  various  kinds,  which 
will  never  be  exhauiled  by  all  the  labours  of 
mankind  for  centuries  to  come  \a\ 

The 


[a]   Befides  the  celebrated  copper-mines  at   jirkloxv^    ia 
the  County  of  IFtcklow^  in  Ireland,  there  are  no  lefs  than  17 
out  of  the  48  counties  of  England,  in  which  copper-mines 
are   found ;    as   mentioned  by  Dr.  Campbell  in  the  2d  vol. 
p.  44,  of  his  Political  Survey  rjf  England.     Thefe  are  Cardi« 
ganihJre,     CheQiire,    Cornwall,    Curoberland,     Derbydiire, 
Devon(hire,    Lancaihire,    lile    of    Man,     Northumberland, 
Shroplhire,  Some rl'ctfli ire,    Staffordfliire,   Yorkfhire,   Wales, 
Warwickfliire,  Weftmoreland,  and  North  Britain  :  fomc  that 
are  worked  at  this  time  give  fuch  large  produds  of  this  me- 
tal, that  the  opening  more  copper-mines  in  this  iiland  would 
probably  affedt  the  copper  trade  of  Europe  in  a  very  confidcr- 
ablc  manner.     The  E^'^ion-mme^  in  the  Eftate  of  the  Duke  of 
Devonfhire,    on  the  frontiers  of  Dcrbyfliire,    but   properly 
lltuated  in  the  county  of   StaffordHiire,    produces    at  lealb 
300  tons  of  copper  per  annum.    That  of  the  mountain  called 
Partly  in  the  Ifland  of  Anglcfey,  whofe  bea  of  ore.\%  about  40 
feet  in  thickncfs,  produces  about  i  500  tons  of  copper  in  the 
year:   and  the  copper-mines  of  Cornwall  produce  no  lefs  than 
4000  tons  in  the  fame  period.     My  late  and  much  rcgreted 
friend,     Mr.  Jars,    who  vifited  thefe  mines  in  tPc  year  of 
1770,  found,  upon  calculation,  that  the  annual  produce  of 
thele    mines    amounred    to    140,000    pounds    (lerling :     and 
M.  H.  Klaprotli,   in  his  ohfeivatlons  on  the  folUls  o^'  Com« 

wall. 
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The  ufes  of  copper  are  very  numerous,  al- 
though not  thoroughly  known  to  every  one. 
Its  great  du£tility,  lightiufs,  flrcngth,  and 
durability,  render  it  of  a  very  extenhve  ufc- 
fulnefs.  Blocks,  or  bars  of  copper,  are  re- 
duced jnto  flat  flieets  of  aiiy  thicknefs,  by  be- 
ing firft  heated  by  the  reverberation  of  the 
flame,  in  a  low-vaulted  furnace,  properly  con- 
ftruded  for  the  purpofe ;  and  then  immedi- 
ately applied  between  large  rollers  of  fleel,  or 
jather  of  cafe- hardened  iron,  turned  by  a 
water-wheel  or  by  the  (Irength  of  horfcs;  fo 
that  the  hot  metal  is  there  quickly  fqueezed; 
and  the  operation  is  repeated,  bringing  the 
rollers  every  time  nearer  to  one  another,  till 
the  metallic  Iheet  acquires  the  intended  thick- 
nefs. 

Thefe  copper  (heets  are  very  advantageoufly 
employed  in  iheathing  the  bottoms  of  men 
of  war,  and  other  fca-veiiels,  which,  by  this 
means,  are  prevented  from  being  attacked  by 
the  fea-worrris,  and  are  kept  clean  from  various 
marine  concretions,  fo  fis  to  fail  with  confider- 
ably  greater  fwiftncfs.  Copper  (heets  are  alfo 
employed  to  cover  the  tops  of  buildings,  in- 
ftead  of  flates  or  earthen  tiles,  as  is  ufed  in 
Sweden  ;  and  fome  Arcliitedts  have  begun  to 
introduce  the  uie  of  copper  covering  into  Great 
Britain,  which  is  much  lighter,  and  may  be 


wall,  juQ  publiflied  (in  1787)  aflerts  that  this  account  is 
not  an  cxagcrated  one.  See  No.  3  and  4.  of  the  note  to  Se£t. 
530.   p.i*^e  696. 

2  ufed 
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nfed  with  great  advantage,  although  it  mud 
be  much  dearer  in  the  prime  coft[^]. 

Sundry  preparations  of  copper  are  employed 
in  paintings  Jiaining J  and  for  colouring  glafs 
and  enamels  [c]. 

But 

[A]  The  following  table  was  publlflud  by  Bp.  Watfon, 
in  his  Effay  (page  326.  of  his  4th  vol.)  by  which  appears 
the  rcfpedlive  weight  of  each  of  the  5  materials  here  men- 
tiooedy  that  is  required  for  covering  a  iurface  of  42  yards 
fquare,  viz. 

Tile 

Coarfe  flate 

Lead  27    I     hundred  weight. 


Fkie  flate 
Copper 

Xc]  The  folution  of  copper  in  aqua  forth  ftains  marble,  and 
otner  ftones,  of  a  green  colour :  when  precipitated  with 
ibalkj  or  wbitingy  it  yields  the  green  and  the  blue  verditer 
of  the  painters. 

According  to  Lewis,  a  folution  of  the  fame  metal,  in  vo- 
latile fpirits,  flains  ivory  and  bones  :  when  macerated  fof 
feme  time  in  the  liquor,  they  become  of  a  fin^  blue  colour^ 
which,  however,  tarnifhes  by  expofure  to  the  air,  and  be- 
comes green  afterwards. 

2.  The  fame  author  prepared  elegmt  blue  glqffes^  by 
melting  common  glafs,  or  powdered  flint  and  fixed  alkaline 
fait,  with  blue  vitriol,  and  with  an  amalgam  of  copper:  fine 
green  ones  were  made  with  green  verditer,  and  with  blue  verdi- 
ter, as  well  as  with  the  precipitate  of  copper,  made  by  fixed 
alkalies,  and  with  a  precipitate  by  zinc  ;  and  a  reddijh  giafs 
was  produced  by  the  calx  and  fcoria  of  copper  made  by  fire 
alone.  Even  in  this  vitreous  flate,  it  fccms  as  if  a  continu- 
ance of  fire  had  the  fame  effedt  in  regard  to  colour,  as  air 
has  upon  copper  in  other  forms :  as  fome  of  the  mod  beauti* 
fttl  blue  gloJfeSy  by  continued  faflon,  have  changed  to  a  gretn 
flour.     Editor. 

3.  Verdcgris,  called  arugo^  as  viri  e^  and  vlride  arisy  in 
Lacini  is  a  preparaticu  of  copper  dilFolvcd  by  the  vegetable 

acids ', 
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But   the  moft  common  ufe  of  copper  is^ 

to  make  all  forts  of  large  Jiilh^  boiler Sy  pots^ 

furnels^  and  other  various  vejfeh^  employed  by 

diftiliers,  oyer 5^  chemifls^  and  various  oilier  ma- 

■■    ■■  ■  ■■■■..        .1  ..  

acids ;    which   -jlcX  on  this   metal,   diliolving  it  very  flowly, 
bur  in  coniioirrible  quantities.     It  produces  a  fine  green  pig* 
iiitnt  r'or  painting,  both  in  oil  and  in  water  colours,  inclining 
iflore   or    Icfs   to   the   hiueijh^    according   to  circumftances. 
This  preparation   is   made    in    large   quantities   in    France^ 
particularly  about  Montpclicr,   by  ftrati tying  cle-n  c<>,:per- 
plates  with  the  hullis  of  the  grapes,  that  rem.iin  a  iter  the 
juice    has   !)c..:i  prelTed  out,    to    \.z  turned  into  wine   by  a 
prop'T  icrmentatiun.      The    hulks  foon   become  acid,    and 
corrode  the  copper-plates  :    their  wl.   .     lurf-ice  is  covered^ 
after  a    ccrti.in    time,    with   a  vcr.    bt  uitiful    green  cruft^ 
which  is  the  vttae^ris.     This  is  nothing  elfe  but  the  cop- 
per corroded  by  the  acid  of  tartar,  analogous  to  the  acid  of 
vinegar,  which  .bounds  in  the  wines  of  Languedoc,  and  efpc- 
ciali)   in  the  hulks,  and  Hones  of  grap«:s,  which  have  a  very 
auftere  -aflc,     Verdegrh  is  a  very  violent  poifon, 

4.  1  iiis  ruft  of  copper,  viz.  the  verdef^rls^  is  not  quitd 
Saturated,  nor  convened  into  a'  neutral  fait,   for  it  is  foluble 
in  water  :  nor  docs  it  crydallize  till  it  is  purified  by  a  new  fo- 
luti<»n  in  diftillcd  vinegar ;  which  is  then  called,  though  im- 
properly, dljUlUdxerdegrls^  oy  flowers  of  cotper.     The  cakes 
of  v^irccgiis  for  this  operation  mud  be  cholen,  neither  moid 
nor  undunus,  but  dry,  compad,  and  of  an  uniform  texture, 
of  i  lively  green  colour  tlirou^rhoui,  and  as  free  as  polTiblc, 
from  white  or  black  fpeckf,  iP.d  ircd<?,  or  ftalks,  of  the  grape. 
TheDutih,  who  prcpuie  thef;:  cryflals  in   a  Urge  quantity, 
after  duly  evaiK)rating  the  foluiion,  fct  it  to  flioot,  not,  as  is 
cuftomary  in  a  cjld,  but  m  a  wj-rm  place,  as  pradifed  for 
making  fuQar  cnndy.     If  thefe  cryOals  be  difliilcd,  the  moft 
ftrorg  .iccro\)5  ucid  ia  produced,  called  Radical  vinegnr.     Biit 
if  re<flifi-^cl  ipirits  oi  nine,  or  fome  volatile  alkalies,  be  added 
to  that  accLL«>-is  iolntif;n   of   verftcgt'n^    fmall   blue   cryllals 
will  l)c  i.iiiiicdiaielv  Foimed,  callcJ  antipilcptic  cryft<di  of  cop" 
pir^  as  N<:wmann  afleris.     ^fbe  Editor  chiefly  from  ScvimdJi 
and  Lew  la  • 

Aufacturers^ 
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nufafturers,  who  make  ufe  of  large  quantities 
of  hot  liquors  in  their  various  operations. 

Unhappily,  the  good  quahties  of  copper,  and 
chiefly  its  duftility  and  great  durability,  in- 
duced our  anceftors  to  employ  it  likewife,  with- 
out due  confidcration,  in  all  kinds  of  kitchen 
veffcls,  as  boilers^  porridge-pots j  kettles^  fauce-pans^ 
&c.  as  they  were  not  aware  of  the  poifonous  qua- 
lities of  this  metal,  whenever  its  folution  [^], 

even 


[d\  Copper  diiTolves  not  only  in  ev  ry  ncifi^  but  in  alkaligt 
alfo,  both  fixed  and  volatile^  in  neutral  faline-liqiiors,  and  in 
#i7i;    when  diflblvcd,  it  exhibits   fine  blue^  green^  or  buijh 
colours,  by  which  this  metal  is  readily  diflinguiflieJ,  however 
mixed  or  difguifed  with  other  fubitances.     Even  pure  warer, 
fuffered   to  ftand  long  in  copper  veflcis,    extrai'ls   fo  much 
as  to  gain  a  coppery  unwlioier')me  talle  :  and  it  is  remarkable, 
that  fluid  liquors  become  more  impregnated  with  this  tade  on 
ftandiDg  in  the  coW,  th.in  if  boiled  in  the  velR-l  for  nn  equal 
time.     The   confedioners  prepare   acid   lyrups,    even   thofc 
of  orange  and  lemon-juice,  by  boili'ig  them  in  clean  copper 
veflels,  without  the  preparation's  receiving  the  ill  tartc  ot  the 
metal ;  whereas  either  the  juices  by  themiclvcs,  or  rhc  fyrups 
made  from  them,  and,  what  is  ftill  worfe,  the  fricnifees  and 
other  culinary  ragouts,   if  kept  cold  in  clean  copper  vcficls, 
foon  become  impregnated  with   a  metallic  taile,  and  acquire 
the  poifonous  qualities  of  the  copper. 

2.  Many  have  deceived  the  public,  by  aflirming,  that  copper 
vcfTels,  if  well  tirmed  in  th?  iniide,  cannut  communicate  any 
poifonous   quality  to  the  aliments   cov^kcd  therein.     But,   cs 
Gcllert  obfervcs  (pag.  2G2.  of  Uh  jVf  tillurgic  C.byjni/}r\)y  it 
is  by  no  me.ins  fullicijiu  ;   bec.un'c  there  will  either  fomc  imall 
imperceptible   parts   rem  lin  mcovered  with  the  tin<ii[i;<  pc.v- 
tcr;  or  fuch  minute  pans  will  \yz  rubbed ofTin  time  by  ihs  ufe 
and    cleaning    of   the   vcfill,    wiiich    being  then    expor.'d    to 
the  Q^.^tX  nf  the  nv'ting  liquors,  will  produce  the  fame  (Unger, 
by   generating  tlie  poifonous  verdcgiii,    aiid   diiljlving   the 
furfacc  of  the  copper, 

3.  Even, 
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even  in  the  flighted:  quantity^  is  once  taken 
internally  with  any  fort  of  fodd,  or  otherwifc; 
Examples  are  too  frequent  of  the  fatal  con- 
fequences,  from  eatables  that  had  received  a  taint 
fromr^/^^r  veflels,  and  even  from  Ji/ver  ones  that 
were  largely  alloyed  with  copper;  whether  on 
account  of  the  acid  nature  of  the  food  itfelf^ 
which  diffolves  and  corrodes  the  furfoce  of  the 
metal  it  touches;  or  from  the  veflel  having 
contrafted  the  copperifh-green  rufl,  called  verdi^ 
grisy  by  laying  expofed  to  the  air ;  a  poifon,  which 
is  fo  readily  formed  as  to  baffle  the  common  at* 
tention  of  the  fcullions^and  cooks.  I  faw  at  Paris 
the  melancholy  fpedtacle  of  a  middle-aged  man^ 
of  a  flout  bodily  complexion,  but  who  laboured 

<fc»^— — — '    ■  ■■■!■        I  .^— .——I——— —————— ———1^1^ 

3.  Even  if  the  danger  from  the  copper  could  fafely  be 
prevented,  it  is  well  known,  that  inflcad  of  eoiploying  pure 
tin,  which  is  not  reckoned  an  unwholefome  metal,  the  mix* 
turc  generally  uied  for  tinning  copper,  or  braft  veflelt^ 
confids  of  5  parts  of  lead  and  5  of  pewter,  or  at  beft  of  10 
of  lead  with  16  of  tin  :  and  it  has  been  already  mentioned 
(Se(5t.  304.  Note  [/;].  N^  4,  and  N°  14  of  the  Note[tf]  to  p. 
670),  that  a  folution  "J  lead  taken  internally  with  our  food, 
or  in  any  other  way,  is  likcwifc  highly  pernicious  to  the  life  of 
animals. 

4.  indead  of  that  mixture  of  tin  with  lead,  zinc  alone  may 
be  advantageouily  employed  to  cover  the  infidc  of  copper 
or  brafs-veflbls,  as  hath  been  propofed  and  executed  at 
Rouen  in  France ;  nnd  perhaps  in  other  manufactures  of 
this  kind  (as  Watfon  rci.iter,  ]),  177  of  the  4th  vol.  of  his 
Eflays.)  In  this  cafe  the  lall  objct5lion,  from  the  unwholc- 
fomenefs  of  the  lead,  would  be  obviated  ;  but  at  any  rate 
there  remains  flill  the  danger  niiling  from  the  wearing  off 
the  zinc  in  fome  parts  of  the  i:re::.;il  furface  of  the  velTcls  : 
and  confequently  no  copper,  nor  brals-veflcls  of  any  fort, 
iliould  ever  be  employed  for  culinary  purpofes.     ^ht  Editor^ 

under 
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under  a  paralytica!  diforder^  and  was  deprived 
of  the  ui'c  both  of  his  limbs  and  of  his  intel- 
ledtual  powers,  during  the  la(t  four,  or  more 
years  of  his  lingering  life:  his  diforder  was  pro- 
duced by  eating  a  fiicaflee,  that  remained  the 
preceding  night  in  the  ftewing  copper-pan  in 
which  it  had  been  drefled.     Application  had 
been   made  to  the  bt(1:  phyficians,   but  they 
were  unable  to  give  him  the  leaft  relief  from 
fo  melancholy  a  fituation  [ej. 

Although 

[#]  X.  Hardly  a  year  paffes  without  hearing  ot  whole 
families,  and  numerous  guells,  that  have  been  deflroyed 
by  this  kind  of  poifon  oF  copper,  or  its  green -ruft,  whi:h 
happened  to  be  dtlfulved  in  the  foups  and  flews  of  their 
mealt ;  and,  if  death  do  not  enfue,  as  iu  the  cafe  men- 
tiooed  10  the  text,  it  is  certain  at  Ica'l,  that  great  part  of  the 
chronical  difeafes,  palfies,  gi  ipings  in  thc^  bowels,  and  other 
habitual  connplaints,  which  are  riipp«>ili!  to  proceed  from  other 
caufcs,  do  originate  from  the  pernicious  old  and  vulgar 
cuflom  of  employing  this  poifonous  metal  in  our  kitchens,  on 
account  of  the  ceconomy  fuppofcd  to  a  rife  from  its  durability 
and  neat  appearance.  To  my  own  knowledge,  the  lite  Mar- 
quis de  Courtanvaux,  and  a  few  others  were  taught  at  lalb 
from  their  own  danger  not  to  allow  the  Icall  vefTel  of  copper  or 
brafs,  in  their  kitchens,  initcad  of  which  they  iubilituted  thofe 
of  pUied^  forged^  and  cafl-iron^  properly  tinned  iu  the  infulc, 

a.  In  confcqucnce  of  fome  reprefcnta lions  from  the  College 
mj htoltb^  the  ufe  of  copper  veifels,  in  the  fleets  and  armies  of 
iwiden^  was  abolillied  in  the  year  1754;  and  tinned  iron 
(though  it  would  be  flill  better,  if  tinned  with  z/'fic)  was 
ordered  to  be  fubftitutcd  in  their  flead,  as  appears  by  the 
Iklemoiret  of  the  PruiTian  Academy,  quoted  by  Dr.  VVaifcn, 
page  1 50  of  the  4rh  vol.  of  his  ElTays.  It  is  indeed  a  general 
opinion,  of  the  bell  phyficians  of  the  age,  that  many  of 
the  violent  and  obdinare  difeafes  of  the  European  armies,  and 
of  the  crews  of  men  of  war,  and  other  large  (hips,  intirely 
proceed  from  the  ufe  of  greafy  and  dirty  copper^  or  braf% 
%fijftl*^  employe<i  in  the  cooking  of  their  meifes. 

Z  2  Neumann 
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Although  copper,  when  pure[y],  is  ex- 
tremely valuable  on  account  of  its  duftility, 

lightnefs, 

3.  Neumann  knew  a  perfon,  who  having  accidentally  fwal- 
lowed  a  brafs-fleeve  button,  was  i'cized  with  the  mod  violent 
fymptoms,  and  died  in  mifery ;  no  medicines  giving  any  effedtual 
relief;  and  healfo  knew  various  inftanccs  of  vehement  vomitings 
and  convuifionsy  which  proceeded  from  the  wtguentnm  agyfp* 
titunntf  whofe  baiis  is  vtrdigris^  applied  to  ulcers  in  the 
mouth.  See  the  firji  vol.  of  hh  works  in  8vo.  pag,  98.  The 
Editor. 

fyj  I.  It  is  well  known  that  the  impurity  of  copper 
proceeds  from  the  mixture  of  heterogeneous  fubftances  that 
are  alloyed  with  it,  on  account  of  being  naturally  contained 
in  the  copper-ores«  Iron  and  arfenic  are  the  chief  of  thefe 
natural  mixtures.  The  copper  ores  of  variegated  coloun, 
the  u;ibi//-copper  ores,  and  generally  thofe  mineralized  by 
fulphur,  contain  a  greater  proportion  of  iron :  whilft  the  blui 
and  green  copper  ores  commonly  produce  a  purer  metal^ 
being  free,  for  the  moil  part,  of  any  confiderable  ferrugine* 
ous  mixture. 

2.  The  great  aim,  therefore,  of  the  metallurgift  muft  be 
directed  to  feparate  thefe  mixtures  from  the  copper,  beginning 
by  the  proper  examination  of  the  ore,  and  by  afcertaining  the 
proportion  of  fulphur  that  may  l>e  required  to  fcorify  the 
quantity  of  iron  there  contained.  The  ore  (liould  always  be 
roafted  by  a  flow  fire,  in  a  clofe  furnace,  which  contributes 
the  beft  towards  fcoritying  the  fcrrugineous  and  heterogeneous 
mixtures  ;  and  the  fame  operation  mull  be  repeated  after  the 
fecond  and  third  fufion  of  the  metal,  till  its  grain  becomes 
of  an  homogeneous  fine  texture.  The  mixture  of  fulphureous 
pyrites  in  the  fufion  of  the  metal  contributes  towards  obtain* 
ing  this  objed  ;  if  their  quality  be  chofen,  according  to  the 
quantity  of  fulphur  wanting. 

3.  But  in  the  fecond,  third,  and  following  operations, 
only  pure  fulphur  (hould  be  added,  to  fcorify  the  remainder 
of  the  iron,  that  is  ilill  intermixed  with  the  copper.  Tbit 
fliould  be  done  when  the  metal  is  already  well  fufed ;  covering 
it  immediately  with  a  proper  quantity  of  charcoal,  and  fe- 
parating  the  fcoria  or  drofs  formed  on  the  furface  of  the 
fufed  metal. 

The 


3c6t  332..  BASE    METALS.  707 

lightnefs,  and  ftrength ;  it  is,  however,  lels 
ufeful,  on  many  occafions,  from  the  difficulty 
of  formliig  large  mafTes  of  work ;  as  it  is  not 
an  eafy  matter  to  caft  copper  folid,  fo  as  to  rer 
tain  all  its  properties  entire*  For  if  the  heat  be 
not  fufficiently  great,  the  metal  proves  defi*» 
cient  in  toughnefs  when  cold;  and  if  the  hea{ 
be  raiied  too  high,  or  continued  for  a  length 
of  time,  the  copper  blifters  on  the  furface^ 
when  cad  in  the  moulds :  fo  that  the  limits  d 
its  fufion  are  very  contradled.  And  from  thefe 
circumilfinces,  pure  copper  is  rendered  lefs  ap« 
plicable  to  feveral  purpofes. 

Wc  fiud^  however,  that  the  addition  of  a 
certain  proportion  of  zinc  removes  almof^  all 
thefe  inconveniencies,  and  furnifhes  a  mjxed 
metal  more  fulible  than  copper,  very  du^ile 
and  jteuacious  when  cold,  which  does  not  (6 
readily  fcorify  in  a  moderate  heat,  and  which 
is  lels  apt  to  ruH:  from  the  adion  of-  air  and 
moifture. 

Copper  is  the  bafis  of  fundry  compound 
metals  for  a  great  number  of  mechanical  and 
oeconomical    ufcs   of  life,    fuch   as   irafs  [g]f 

princes'- 

% 

4.,  The  copper  extracted  from  thofc  mines  near  Newfol, 
ia  Upper  Hungary,  13  faid  to  be  ufually  melted  14  times, 
before  it  is  fit  for  ufc.  Thefe  arc  the  greatefl  coppcr- 
roines  in  all  Hungary.  There  are,  however,  other  mines, 
whofc  copper  requires  far  Icfs  fuiions  to  be  well  purified. 

5.  The  above  was  the  procefs  of  Mr.  Delius,  direc* 
tor  of  the  mines  of  Bannnt  near  Temefware,  in  Hungar)', 
propofcd  by  him  to  the  Imperial  Jioard  of  the  AuftriaQ 
Mines.     Ste  JoutkoI  J^  Phyjique/cr  ]u\y  1780. 

[f]  I*  Brajs  is  frequently  made  by  cementing  plates  of 
copper  with  calamine^  where  the  copper  imbibes  otie-fourth 

Z  z   a  r- 
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frinceS'-metaJj    tombac^     bell^metal^    njobite^cap^ 
perj  &c. 

If  the  mixture  is  itiade  of  fauf  to  fix  parts 
of  copper,  with  one  part  of  zinc,  it  is  called 
Prince^ s^metaL  If  more  of  the  copper  is  taken, 
the  mixture  will  be  of  a  deeper  yellow^  and 
then  goes  by  the  name  of  Tombac^  or  Tompac^ 
as  Gellert  calls  it  (p.  359.  of  his  Metallurgic 
Chtmtjlryy  edit,  of  1776.);  fo  that  even  copper 
by  itfelf  has  got  that  name,  fays  he,  when 
its  furface  is  only  ftained,  by  the  fumes  of 
zinc,  with  a  gold-yellow  colour,  which  is 
done,  by  mixing  flowers  of  zinc  with  char- 
coal-duft,  throwing  this  mixture  into  a 
hedted  muffel,  and  immediately  holding  a 
piece  of  red-hot  copper  in  the  fumes  riling 
from  the  zinc. 

^elUmetal  is  compofed  of  copper  and  tiit. 
When  this  laft  amounts  to  one-third  of  the 
mafs,  it  becomes  of  a  very  beautiful  ycllowifli- 
white* 

It 

or  one  fifth  its  weight  of  the  zinc  which  rifcs  from  the 
calamine.  The  procefs  confifts  in  mixing  three  parts  of  cala- 
mine and  two  of  copper  with  charcoal  duft  in  a  crucible, 
which  is  expofed  to  a  red  heat  for  fome  hours,  and  then 
brought  to  fufion.  The  vapours  of  the  calamine  penetrate 
the  heated  plates  of  copper,  and  add  thereby  to  its  fuGbility. 
It  is  of  great  confcquencc,  for  the  fuccefs  of  this  procefs,  to 
have  the  coppet  cut  into  fmall  pieces,  and  intimately  blended 
with  the  calamine. 

2.  In.  mofl  foreign  founderies  the  copper  is  broken  fmall 
by  mechanical  means,  with  a  great  deal  of  labour ;  but  at 
Brillol  the  workmen  employ  an  eafier  method.  A.  pit  is  dug 
in  the  ground  of  the  manufacture,  a')Out  ^fcei  deep,  the  fidet 
of  which  are  lined  with  wood»  The  bottom  ii  made  of  cop- 
per 
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It  is  remarkable  that  zinc,  which  is  fcarcely 
maleable,  on  being  united  with  copper,  pro- 
duces malleable  brafs;  whilft  bell-metal  is  cora- 
pofed  of  malleable  tin,  and  is  fo  brittle,  that  it 
jnay  be  reduced  to  powder. 

The  fpecific  gravity  of  bell-metal  is  like* 
wife  fingular;  for  if  the  tin  is  about  one- 
third  of  the  mafs,  it  is  heavier  than  the  brafs 
itfelf ;  whilft,  in  other  dofes,  it  is  only  as 
heavy  as  the  copper.  Bell-metal  is  extremely 
hard  and  fonorous,  and  is  lefs  fubjed  to  altera- 
tions by  expofure  to  the  air,  than  any  other 
cheap  metal.  On  this  account  it  is  advanta- 
geoufly  employed  in  the  fabrication  of  various 
utenfils  and  articles,  as  canons,  beils^  Jiatues^ 
&c.  in  the  corapofition  of  which,  however, 
other  metals  are  mixed  in  various  proportion?, 
according  to  the  fancy  and  experience  of  the 
art  i  ft, 

JVbite^ 


per  or  brafs:  and  is  moveable  by  means  of  a  chain,  *Thc  top 
ij  made  alfo  of  brafs  with  a  H^ace  near  the  centre,  perforated 
yilh  fmall  holes,  which  arc  luted  with  clay:  through  them 
the  melted  copper  is  poured,  which  runs  in  a  number  of 
iftreams  into  the  water,  and  this  is  perpetually  renewed  by  a 
frcfti  flream,  that  paflTcs  through  the  pit.  As  the  copper 
falls  dowji  it  forms  itfelf  into  grahis,  which  colled  at  the 
bottom.  But  great  precaution  is  required  to  hinder  the  dan- 
{[erous  explorr)ns,  which  melted  copper  produces,  when 
thrown  into  cuUi  water,  which  end  is  obtained  by  pour- 
ing  fmall  quantities  of  the  metal  at  once.  The  granu- 
lated copper  is  compleatly  mixed  with  the  powdered  cala« 
roine,  and  fufed  afterwards.  The  proccfs  iafts  8  or  lo 
hours,  and  even  forac  days,  according  to  the  quality  of  the 
calamine. 

3.  It  is  a  wonderful  thing,  fays  Cramer,  that  zinc  itfelf, 
teiog  fimply  melted  with  bopper,  robs  it  of  alt  its  mal« 
* '    •  223  leabilitjri 
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White-copper  is  prepared  with  arfenic.  Neu- 
mann prefcribes,  to  mix  equal  parts  of  arfenic 
and  nitre,  pulverized  and  mixed  together^  which 
being  injedled  into  a  red-hot  crucible,  are  to 
be  kept  in  a  moderate  fire,  till  they  fubfide  and 
flow  like  fufed  wnx.  One  part  of  this  mixture 
is  to  be  injc6ted  into  four  parts  of  melted  cop- 
per; and  the  metal,  as  fbon  as  it  appears  tho- 
roughly unitCvl  together,  is  to  be  immediately 
poured  out.  The  copper  is  thus  whitened  ; 
and  if  melted  with  a  conficierable  part  of  lilver, 
is  fo  much  improved,  that  vales,  candlefticks, 
and  various  other  pieces  being  made  with  it, 
hardly  can  be  diilinguiflied  from  true  filver. 
The  'whlie-copper  that  is  imported  from  China 
^nd  Japan,' leems  to  be  nothing  elfe  than  a 
mixture  of  copper  and  arfenic^  lince  GeofFroy 
afferts  that,  by  repeated  fufions,  arfenical  fumes 
*  were  exhaled  from  it ;  and  at  laft  the  red 
copper  was  all  that  remained,  having  loft  with 

its 


leability;  but  if  it  be  applied  in  form  of  vapour  from  the 
calamine,  the  lublimatcs,  or  the  flowers,  it  does  not  caufe 
the  metal  to  be.  ome  brittle, 

4.  The  method  mentioned  by  Cramer  to  make  brafs 
rom  copptr,  by  the  volatile  emanations  of  zinc,  feems 
to  be  prL-Lniblc  to  to  any  other  procefs,  as  the  metal  is 
then  preferved  from  the  heterogenous  parts  contained  m  the 
zinc  i:feli*,  or  in  its  ore.  It  confifts  in  mixing  the  cala- 
mine and  charcoal  with  moiltcncd  clay,  and  raming  the 
mixture  to  the  bottom  of  the  melting  pot,  on  which  the 
copper,  mixed  alfo  with  charcoal,  is  to  be  placed  above 
the  rammed  matter.  When  the  proper  degree  of  heat  is 
applied,  the  metallic  vapour  of  the  zinc,  contained  in  the 
calamine,    will    tranfpire  through  the  clav,    and  attach  it- 

fclf 
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its  whitenefs  one-fevcnth  part  of  its  former 
weight,   as  Lewis  relates. 

But  the  attention  of  the  philofopher  is  more 
particularly  direded  to  that  kind  of  wbite^ 
copper  with  which  fpeculums  of  reflefting 
telelcopes  are  made  \h\     The  Editor. 

S  E  C  T. 

felf  to  the  copper,  leaving  the  iron  and  the  lead,  which 
were  in  the  calamine,  retained  in  the  clay,  without  mix- 
ing with  the  upper  metal.  Dr.  Watfon  fays,  that  a  very 
good  metallurgill,  of  Briilol,  named  John  Champion,  has 
lately  obtained  a  patent  for  making  brafs,  by  combining 
zinc  in  the  vapourous  form,  with  heated  copper  plates ;  and 
that  the  brafs  from  this  manufacture  ii  reported  to  be  of 
the  fined  kind;  but  he  knows  not  whether  the  mechod 
there  employed  is  the  fame  here  nr.entioned  from  Cramer. 

5.  Brafs  is  fometimcs  made  in  another  way,  by  mixing  the 
two  metals  diretlly :  but  the  heat  requifite  to  melt  the  cop- 
per, makes  the  zinc  burn  and  flame  out,  by  which  the  cop- 
per is  defrauded  of  the  due  proportion  of  zinc.  If  the  copper 
be  melted  fcparatcly,  and  the  melted  zinc  poured  into  it, 
a  confiderabie  and  dangerous  exploOon  enfues  ;  but  if 
the  zinc  is  only  heated  and  plunged  into  the  copper,  it 
is  quickly  imbibed,  and  retained.  The  union,  however,  of 
thefe  two  metals  fuccecds  better,  if  the  flux,  compofed  of 
inflammable  fubdances,  be  fird  fufed  in  the  crucible,  and  the 
copper  and  zinc  be  poured  into  it :  as  foon  as  they  appear 
thoroughly  melted,  they  are  to  be  well  ilirred,  and  expedi« 
tionily  poured  out ;  or  elie  the  zinc  will  be  inflamed,  and 
leave  the  red  copper  behind. 

6.  Neumann  lays,  that  64  pounds  of  copper  imbibe  26 
pounds  from  the  calamine,  and  yield  90  pounds  of  braft. 
In  general,  all  the  yellow  compounds  are  nothing  elfc  but 
the  fame  two  fubftances  in  diftercnt  dofes.  When  the 
zinc  enters  in  a  greater  quantity  into  the  brafs,  the  colour 
of  the  compounds  becomes  more  and  more  pale.  The 
qu.intity  of  zinc  in  good  brals  may  be  about  one  third  of  the 
weight.     The  E  litot  chiejlf  from  Cramer. 

[h\  I.  The  bed  proportions  to  make  this  kind  of  white^ 
topfir^  are  3  2  parts  of  fine  red  copper^  9ne  part  of  brafs ;  #«/ 

Z  z  4  part 
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part  alfo  oi  Jihir\  15  parts  of  tin  (of  the  bcft  fort  callod 
Grain-'iin) ;  and  about  3  pa'ts  of  wh  te-arfewc.  The 
procefs  given  by  the  late  J.  Edwards,  who  was  rewarded 
by  the  Board  if  LokjUuP^  for  difclofing  it  to  the  public, 
was  publifiied  in  the  Nautical  Almanack  for  17S7  ;  and  is  ^t 
follow? :  Melt  the  copper  in  a  large  crucible,  employiijg 
fonne  black  fiux^  compofcd  of  2  parti  of  turtar^  and  one  of 
nUre\  when  melted,  add  to  it  the  hrufs  and  the  ftiver.  Let 
the  pure  tin  be  melted  in  another  crucible,  alfo  with  fomo 
hiack  flux.  Take  them  both  from  the  fire,  and  pour  the 
melted  tin  into  the  fufed  mafs  in  the  large  crucible.  Stir 
the  whole  well  with  a  dry  fpatula  of  bircb^  and  pour  off  the 
fufed  metal  immediately  into  a  large  quantity  of  cold  water. 
Thfffudden  chill  of  the  water  will  caufe  the  fl^iid  metal  to  di- 
vide into  an  infinite  number  of  fmall  particles,  which  will 
cool  inftantly, 

2.  If  the  copper  be  complcately  faturared,  the  frafture  of 
one  piece  of  this  mixed  metal  will  appear  bright^  and  of  a 
g'.aJDy  look^  refembling  the  face  of  pure  quickfiiver.  But  if  it 
\%  oi  2i  brown 'feddijh  cd:ur^  it  wants  a  little  more //«.  To 
afcertain  thp  required  proportion,  melt  a  fmall  quantity, 
)cnown  by  weight,  of  the  mixed  metal,  with  a  knovvn  very 
fmall  part  of  tin  ;  and,  if  necelTary,  repeat  the  trial  with  diiP- 
ferent  dofes,  till  the  fracture  of  the  new  mixture  looks  at 
already  defcribed,  Now  having  afcertained  the  neceffary  ad- 
dition of  tin  that  is  required,  proceed  to  the  laft  melting  of 
the  whole  metal,  together  with  the  additional  proportional 
dofe  of  tin  ;  fufe  tue  whole,  ohfervifig  the  fame  cautions  as 
before;  ai^d  you  will  find  that  the  mixture  will  melt  with  a 
much  lefs  heat  than  that  for  the  firit  fufion.  Have  ready 
as  many  ounces  of  vhite  arfenic  in  coarfe  powder  as  there 
arc  pounds  in  the  weight  of  the  metal ;  wrap  up  the  arfenic 
in  a  fmall  paper,  and  put  it,  wi:h  a  pair  of  tongs,  into  the 
crucible ;  give  it  a  good  ftir  with  the  fpatula,  retaining  the 
breath  to  avoid  the  arfenical  fumes  or  vapours  (which  hovv- 
pver  are  not  found  to  be  hurtful  to  the  lungs)  till  they  dif- 
appear ;  take  the  crqciblc  off  the  fire,  clear  away  the  drofs 
from  the  top  of  the  metal,  pour  in  about  one  ounce  of  pow- 
dered rofln  with  ns  much  nilre^  in  order  to  give  the  metal  a 
clean  iVrface  and  pour  out  the  metal  into  the  moulded 
(laiks. 

*    3.  The  fpfculum  flipuld  be  moulded  with  the  concave  fur- 
fgc|p  ^Qwq\yards^    and  many  fmall  holes  ilxould   be    m^^e 

through 


left.  335.  BASE   MBTALS.  ^Ij 
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Iron.     Ferrum,  Mars^  Lat.     Jem^  Swed. 
£^«,  GeriD.     Fer.  French. 

General  Properties  of  Iron.     \a\. 

This  metal  is 
a.  Of  a  blackifli  blue  (hining  colour* 


It 


through  the  fand  upwards,  to  difchargc  the  air.  The  mould* 
iDg  fand  from  Higbgat§  near  LondoDy  ufed  by  the  founders^ 
it  as  good  as  any,  for  calling  thefe  metallic  mirrors. 

N.  B,  The  caft  metal  diould  be  taken  out  from  the  fand  of 
the  flaflcs,  whilll  it  is  hot ;  or  elfe  it  may  happen  to  crack,  if 
let  to  cool  within.     Th;;  Editor, 

[a"]  I.  Iron  is  the  moll  diffufed  and  the  more  abundant 
of  ail  metallic  fubitnnces  ;  flnce  it  is  not  only  found  either 
intermixed  with,  or  united  to,  all  the  foJfU  bodies  of  the 
earth ;  but  alfo,  in  combination  with  the  produ^ioos  of  the 
two  other  kingdoms  of  nature,  the  vegetabU  and  the  animal 
h:dies^  whofc  juices  and  blood  are  coloured  by  it ;  and 
there  is  even  a  probability  that  thefe  organic  fubftances 
have  the  power  of  producing  this  metal  by  themfelves;  for  it 
is  known  that  it  may  be  extraded  even  from  the  ^(hes  of 
thofe  plants  that  had  been  raifed  in  pure  water.  Iron 
is  contained  in  almnfl  all  the  coloured  ftones,  even  in  the 
hardeil  and  moll  brilliant  gems,  in  the  bitumens,  moulds, 
and  waters,  and  in  the  greatcll  number  of  metallic  ores. 

2.  This  metal  in  its  reguline  flate  is  of  a  more  or  lefs  dark'* 
Hue  colour  in  various  fpecimens.  It  may  receive  fuch  a  poliih 
U  to  appear  white ;  and,  after  being  hardened,  it  may  be 
polilhed  fo  highly  as  to  Qiine  with  an  amazing  brilliancy. 
However,  it  foon  tarniflips,  if  expofed  to  the  a&ioa  of 
Che  atmofphere,  and   to   UHiift  air  io  particular;    taking  a 

dufk/ 


b.  It  becomes  duftile  by  repeated  heating  be* 

tween  coals,  and  hammering, 
r.  It  is  attradted  by  the  loadftone,  which  is  aa 

iron  ore ;  and  the  metal  itfelf  may  alfo  be 

rendered  magnetical. 
^..Its  fpecific  gravity  to  water  is  as  7^645,  or 

' 8000  :   TOGO. 
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duUcy  blackilh  hue,  and  contracting  a  yellowidi  and  reddtfli 
ruil  on  its  furface.  Neverthelefs,  it  has  been  obfervcd  that 
hard  iron,  or  ileel,  well  polKhcu,  has  fometimes  efcaped  being 
a^ttacked  by  ruft,  under  running  water. 

3.  Iron  has  a  particular  and  very  Icnfible  fmell,  when  ftrongly 
.  xubUd,  or  heated.    It  produces  a  ftyptic  taflc,  which  it  com- 
municates to  the  water  in  which  it  isextinguifliedafter  ignition. 

4.  its  tenacity,  duftility,  and  malleability,  are  very  great. 
It  exceeds  every  other  metal  in  elailicity  and  hardnefs,  when 
properly  tempered.  An  iron  wire  of  one-tenth  of  an  inch 
thick,  is  able  to  fupport  450  pounds  weight,  without  break* 
ing,  as  VVallcrius  afl'crts, 

5.  Iron  extends  difficultly  under  the  hammer,  but  it  may 
be  extended  to  a  great  degree,  and  drawn  into  wire  as 
ilender  as  the  fined  hairs.  It  is  more  ealily  malleable  when 
ignited  than  when  cold;  whereas  orher  metals,  though  du^liie 
vhen  cold,  become  quite  brittle  by  heat. 

6.  It  grows  red-hot  fooner  than  other  metals:  neverthelefs, 
it  mslts  the  more  difficultly  of  all,  platina  and  manganefe  ex- 
cepted. Expofed  to  a  white  hear,  lefs  than  fufficient  for  its 
fuiion,  it  contracts  a  femivitreous  coat,  w^hich  burfti  at  times, 
and  ilics  off  in  i'parklcs.  It  docs  not  tinge  the  flame  of  burn- 
ing matters  into  bluifa  or  grecnifli  colours,  like  other  imperfect 

,  metals,  but  brightens  and  whitens  it ;  hence  the  filings  of 
iron  arc  nfcd  in  compofitions  of  fire-works,  to  produce  what 
is  called  W'^.tt^fire. 

7.  When  rtrongly  heated,  it  appears  covered  on  its  furface, 
with  a  tbft  vitreous  matter  like  ^.irnilli ;  in  this  flate  pieces  of 
iron  may  be  made  to  cohere  to  one  another,  by  being  hammered 
together  ;  this  is  called  the  welding  ot  iron ;  the  joint  unites 
io   wdU  as  not  to   be  difcovered   afterwards,    if  properly 

made. 
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i.  It  calcines  eafily  to  a  black  fcaljr  calx, 
which,  when  pounded,  is  of  a  deep  red 
colon  ft 

f.  When  this  calx  is  melted  in  great  quantity^ 
with  glafs  compofitionsi  it  gives  a  blackifti 
brown  colour  to  the  glafs ;  but  in  a  fmall 
quantity  a  greenifli  colour,    which  at  laft 

vaniflies. 


made.    This  property  of  welding  is  not  found  in  the  other 
metals. 

8.  I'on^    or  rather  Jlcel^    expands  the  lead  of  all  hard 
metals  by  the  ai^ion  of  heat;  but  brafi  expands  the  moft; 
and  on  this  account  thefc  two  metals  are  employed  in  the 
conftru£lion  of  compound  pendulums  for  the  bcft  fort  of  regu- 
lating clocks,  for  agronomical  purpofes.     Each  of  thefe  pen- 
dulums confift  of  5  rods  of  ileel,  and  4  of  brafs ;  and,  oa 
account  of  their  appearance,  are  called  grid-iron  pendulumSm 
Thefe  9  rods  are  placed  in  an  alternate  order,  the  middle 
rod  being  of  (leel,  and  fufpending  the  lenticular  ball.    They 
arc  fo  connc6led  with  each  other  at  their  ends,  that  while 
the  expanfion  of  the  fleel  rods  has  a  tendency  to  deprefs 
the  center  of  ofcillation,  the  expanlion  of  hrafs*rods  acting 
upwards,  tends  to  raife  it ;  and,    being  duly  pro]>ortionedy 
their  expanlions  balance  and  correct  each  other,  preferving 
the  pendulum  of  the  fame  length  in  any  different  temperature 
of  the  atmofpherc. 

The  late  ingenious  John  Harrifon  was  the  inventor  of  thit 
u&ful  contrivance  about  the  year  1725  or  26;  and  it  is  «• 
ther  finguhr,  that  the  laborious .  Muflchenbroek  attributes 
this  invention  to  G.  Graham,  in  the  article  674  of  his  Intro* 
du^ion  to  Natural  Philofopby^  only  bccaufe  the  firft  pendu« 
lum  he  heard  of  this  kind,  had  been  made  by  this  laft  ex* 
cellent  artift. — Monf.  De  la  Lande,  however,  has  done  juOice 
to  the  real  inventor,  in  the  article  2462  of  his  Adronomy, 
where  he  defcribes  this  conftru6tion;  and  its  great  advan- 
tages for  the  regularity  of  the  going  of  agronomical  regn» 
lators. 

9.  It  appears,  however,  from  the  experiments  of  Mr. 
Stneaton  in  the  Philof.  Tranfa^i*  for  1750,  that  zinc  fuffen 
flill  a  greater  expanfion  from  the  fame  quantity  of  heat,  than 

5  aoy 
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vanifhes,   if  urged  by  a  ftrong  degree  of 
heat. 
g.  It  is  diflblved  by  all  falts,  by  water,  and 
like^vife  by   their  vapours.     The   calx  of 
iron  is  diflblved  by  the  fpirit  of  fea-falr, 
and  by  aqua  rcgia, 

The 


aoy  other  inct^l.  Copfcquently  fewer  rods  of  Heel  and  zinc 
may  produce  the  fame  cffc£l  when  properly  combined.  Onlj 
3  liodft  pf  ftccl,  and  two  of  zinc,  mixed  with  fomc  ^i^v/r, 
produce,  in  our  beft  Englifh  regulators,  the  very  fame  effcd 
irbjch  formerly  required  almoft  double  the  number  of  thefc 
inetallic  rods.  The  following  fable  of  the  expanfions  oi 
different  metals,  obferved  hy  Mr.  Smearon,  with  his  ncW 
[pyrometer,  is  extraftcd  from  the  XLVIIIth  vol,  of  the  Phil. 

Tranfaa.  p.  61  a. 

13^  Tabu  Jht'w'mfi  xvhat  is  the  €:epanJion  of  a  foot  of  the 

foUwing  metallic  fubftances,  by  the  teniperature  of  180  degr. 

of  Fahrenheit's  thermometer,  vi%,  from  the  freezing  point  ta 

that  £/" boiling  water,  txpr.ffcd  in  io,oco  parts  of  the  En^ltjb 

inch. 

White  glafi  barometer  tube  100     Spelter  folder,  vi;^. 
WartialRegulusofaotimonyijo         brafs  2.  zinc  i.  ^^? 

Blifbred  ftcel  138     Fine  pewter  27^ 

Hardfieei  147     Grain  tin  298 

Iron  151     Soft  folder,  viz.  lead  2. 

Biimuth  16;         tin  i*  .  3^^ 

Hammered  copper  .  204     Zinc  8.  tin  i.  a  little 

3partsofcopperwithioftin2i8         hammered,  3^Jt 

Caft  brafs  225     Lead  3^ 

i6partsofbraf8withioftin  229     Zinc  or  fpelter  jrV 

Brafs-wire  232     Zinc  hammered  an  inch 

Speculum  metal  232         per  foot.  373 

!!•  Iron,  in  the  a6l  of  fufion,  inflead  of  continuing  to 
expand,  lii^e  the  other  metals,  (brinks,  as  Dr.  Lewis  ob- 
ferves ;  and  thus  becomes  fo  much  more  denfe,  as  to  throw 
up  fuch  part,  as  is  uu melted,  to  the  furface ;  whilll  pieces 
of  gold^  filver^  copper^  Uad^  and  //«,  put  in  the  refpe£livi^ 
m^taU  in  fuQoOi  fink  quickly  to  the  bottom^     But  in  its  re« 

turn 
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b.  The  calx  of  the  diflblved  metal  proves  yel- 
low, or  yellowifli  brown  ;  and  in  a  certain 
degree  of  heat,  it  turns  red. 

/,  The  fame  calx,  when  precipitated  from  acids^ 
by  means  of  the  fixed  alcali,  is  of  a  greeni(h 
colour;  but  Ht  becomes  blue,  when  precipi- 
tated 


mm  to  a  condftent  (late,  inflead  of  flirinking,  like  the  other 
floetalty  it  expands  ;  fenfibly  rifing  in  the  veiTel,  and  afluming 
a  convex  furfiace,  whilil  the  others  fubfidey  and  appear  con* 
care.  This  property  of  iron  was  firft  taken  notice  of^ijjr 
Reaamur,  and  excellently  fits  it  for  receiving  impreffions  from 
the  moulds  into  which  it  is  caft;  being  forced  into  thetr 
minateft cavities.  £ven  when  poured  thick  into  the  mould;  it 
takes,  neverthelefs,  a  perfect  impreflion ;  and  it  is  ob* 
iervedy  that  caft  iron  is  fon:iewhat  larger  than  the  dimenfiom 
of  the  mould ;  whilft  caft  figures  of  other  metals  are  generall) 
fmalier. 

I  J.  The  vUriiUc  acid  diflblves  iron  readily,  and  formt 
the  gran  vitrM  of  Se^.  207.  This  fait,  in  a<^ual  folution,  if 
deprived  of  phlogifton  by  the  conta^  of  air,  and  the  attrae- 
xion  between  the  acid  and  the  metallic  particles  is  diminifhed; 
a  quantity  of  ochreous  matter,  or  ferrugineoiis  calx,  there- 
fore, falls  to  the  bottom  in  this  cafe,  and  the  liquor,  as  well 
as  the  cfyftals,  obtained  by  evaporation,  are  paler.  . 

13.  This  acid,  the  vitriolic,  requires  to  be  diluted  with 
304  times  its  quantity  of  water,  to  enable  it  effed^ually  to  dtr« 
jolve  iron ;  and,  during  the  diffolution,  a  ftrong  aerial  fluid 
arifet,  called  ittflammabk  air^  which,  on  being  mixed  with 
atOKyfpberic  air,  takes  fire  at  the  approach  of  the  flame  of ''a 
candle.  A  glafs  phial,  of  about  two  ounces  meafure,  with 
one-third  of  inflammable  air^  and  the  reft  of  commoH'tiir^  pro* 
<iucef  a  very  loud  report,  if  opened  in  the  fame  circumftanoe*; 
and  if  it  bciilied  with  two- thirds  oiinflammabU  ai  ,  mixed  with 
one  of  dephlogifiicottd  airy  the  report  wiil  be  as  loud  as  the 
«xplo6on  of  a  piftol  with  gun  powder.  It  is  highly  probable, 
mod  even  demonftrated,  that  inflammable  air  is  the  true  ph/O'* 
gifiiHy  whofe  real  exiflence  fome  modern  philolbphers  en-* 
deavour  to  overthrow.     ^V^  piote  a  to  pagi  441 :  and  Prieftley's 

«dvai»  on  iifftrnA  ^'wd^  rf^^^  P^S-  9^  ^^  99* 

Dilute 


7^2  BAfi?   METALS.  5e6l.  JJJ, 

tated  by  liicans  of  an  alcali  united  with  phlo* 
gifton,  in  which  laft  circumftance  the  phlo- 
gifton  unites  with  the  iron*  Thefe  two  pre- 
'  cipitates  lofe  their  colour  in  the  fire,  and 
turn  brown. 

The 


15.  Diluitie  nitrous  acid  diflfolves  iron,  but  this  iaiinc  com* 
binatioa  is  incapable  of  cryfkaliizing.  Strong  nitrous  acid  cofv- 
jodes  aad  dephlogidicates  a  confiderable  quantity  of  iroa^ 
idiicb  falls  to  the  bottom. 

Marin-  odd  Hkewife  diflblves  iron,  and  this  folution  is  alfp 
inciyflalHzable. 

i6.  The  Frujfian  acid  precipitates  iron  from  its  foluciojUy 
io  the  form  of  Pruffian  hlut. 

H.  Up  An  account  of  this  acid  will  be  given  in  the  jirticU 
of  Jffiinng  by  the  Humid  way. 

17.  This  metal  is  likewifc  fenfibly  a^Sted  upon  by  alkaliae 
and  neutral  liquors,  and  corroded  even  by  thofe  which  have 
no  p^rcepstible  (aline  imprecation ;  the  oils  themfelves,  with 
whidi  Hon  utenflls  are  ufually  rubbed  to  prevent  their 
ruding^:  often  promote  this  effe^  in  fome  meafure,  unlefs  the 
oik  ha,d<  been  previoufly  boiled  with  litharge,  or  calces  of 
iead. . 

i8.  Galls,  and  other  aflringent  vegetables,  precipitate  iron 
from  its  fqlutions,  of  a  deep  blue  or  purple  c$loury  of  fo  intenfe 
i  iliade  as  to  appear  black. 

It  is  owing  to  this  property  of  iron,  that  tlie  common 
;^riting  ink  is  made  by  the  procefs  defcribed  in  the  Note  N^  9 
to  p.  40$ ;    although  the  dofes  and  circumHances  may  be 
changed  in  different  ways  without  affevSting  the  fuccefs* 

The  infufion  of  galls,  and  alfo  the  Pruffian  alkali,  are  lefts 
of  the  prefencc  of  iron,  by  the  colours  they  produce  on  any 
fluid*  Acids,  however,  diflblve  the  coloured  precipitates 
by  the  farmer  ;  and  from  hence  nrifes  that  the  marine  acid  is 
iucceikfully  applied  to  take  off  ink-fpots,  and  iron  flains  from 
swhite  linens.  Alkalis,  however,  convert  thefe  iron-precipitates 
into  a  brown  ochre. 

20.  Iron  has  a  (Irong  affinity  with  fulphur*     If  a  bar  of 
iron  be  ftroi^ly  ignited|  and  a  roll  of  brimflone  be  ap^died 

to 
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k.  The  vitriol  of  iron  is  green. 

/•  It  is  the  moft  common  metal  in  nature,  and 
at  the  fanie  time  the  moii  uiefui  in  com- 
mon life;  notwithftanding  which,  its  qua- 
lities are  perhaps  very  little  known. 

SECT. 

»— —    I  I  1 1  I    — — — —    I  , 

to  the  heated  end,  it  will  combine  with  the  iron,  and  fqrni 
a  fuiible  mafs,  which  will  drop  down.  A  veiTel  of  water 
ought  to  be  placed  beneath,  for  the  purpoie  of  receiving 
and  extinguishing  it,  as  the  fumes  would  otherwife  be  very 
inconrenient  to  the  operator.  ....'.:; 

21.  A  mixture  of  iron-filings  .aa4  fulphur  in  powdef^ 
moiftened  with  water,  and  preiTed  fo  as  to  form  a  pafte» 
will  in  a  few  hours  fwell,  become  hot,  fume,  and  even 
burft  into  a  flame,  if  the  quantity  is  large. '  The  refiduuni 
fumiflics  martial  vitriol*  This  proccfs  is  iimilar  to  the  dtt- 
compofition  of  martial  pyrites,  ffom  which  fome  philoii^r 
phers  account  for  hot  fpring  waters,  and  fubterraneous  fire9« 
The  mixture  of  water  in  this  pafte  feems  to  be  necelTaiy 
to  enable  the  vitriolic  acid  of  the  fulphur  to  a6t  on  the 
faon, 

3  2*  Iron  is  di(t3lved  by  all  metab,.  made  fluid  by  a  Qxi' 
fident  hear,  except  UiaJ,  on  which  it  floats  didind  as  oil 
upon  water.  Gold,  of  all  metals,  a^ts  on  it  the  molt 
powerfully;  though,  as  Cramer  obfervts,  if  the  iron  contains 
•oy  fulphur,  it  can  fcarcely  be  made  to  unite. at  all  witk 
gold*  •  / 

24.  It  refufcs  likewile  to  unite  to  mercury ;  and  no  method 
has  hitherto  been  difcovered  to  amalgamate  thcfe  two  fub- 
Aances  together,  though  in  fome  circumdances  a  mutual  c6- 
iiefion  hat  been  obfened  to  take  place,  as  was  noted  ait 
p.  580.  N**  3. 

24.  An:ong  the  femi-mctals,  zinc  is  the  mod  difficultly 
combined  with  iron ;  not  from  a  natural  indifpodtion  to 
unite,  but  from  the  zinc  being  difHcultly  able  to  fuQain  the 
due  degree  of  heat.  This  mixture  is  hard,  fomewhat  malle- 
able, and  of  a  white  colour,  approaching  to  that  of  filvcr* 

2j*  Regulus  of  A'.timonyy  as  foon  as  itmdts,  begins  to  a& 
on  iron,  and  diflblves  a  great  quantity  of  it.  If  this  regulus, 
when  fufed,  be  flirred  with  an  iron  rod,  the  end  of  it  will  t/e 

fooa 
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SECT.     334.     (Additional.) 

Native  Iron. 

It  is  now  known  that  native  iron  exifis  id 
many  places.  The  nioft  remarkable  mafs  of 
this  fort  is  that  difcovered  in  Siberia,  which 
weighed  1600  pounds.  It  is  of  that  fpecies 
called  Redjhort^  being  malleable  while  cold^  but; 
brittle  when  red-hot.     Kirwan. 

It  can  hardly  be  doubted,  but  that  this  great 
mafs  of  iron,  brought  by  Pallas  from  Siberia 
into  Europe,  is  the  produce  of  nature.  Its 
compofition  refembles  that  of  forged  iron  ;  for 
a  centenary  (  =  63  grains)  yields,  by  means  of 
the  muriatic  acid,  49  cubic  inches  of  inflam- 
mable air ;  and  from  many  experiments  it  is 
found  that  duftile  iron  yields  from  48  to  51 
of  the  fame  inches.     Bergm.  Sciagraph. 

Margraaf  found  fome  of  this  kind  of  iron,  in 
the  form  of  ridges,  at  Ebenftock  (or  Eyben* 
flock)  in  Saxony.     Fourcroy.' 

Native  iron  has  b?en  found  in  a  cubical 
fornij  at  Senegal  in  Africa,  out  of  which  the 
black    inhabitants    make    various   veflels    for 

foon  melted.  According  to  Cramer,  iron  mixed  with  ^ti* 
inony,  is  not  attracted  by  the  Magnet, 

Arfen'tc  likcwifc  unites  eaOly  with  iron,  and  difcovcrs  a  great 
attraction  to  it,  forfaking  all  the  other  metals  to  combine 
with  this.     It  renders  the  iron  white,  very  hard,  and  brittle. 

Tl)t  EdiUr  cbieflj  from  Newman,  Lewis,  Fourcroy,  Ni« 
cbolfon,  &c. 

their 
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their  own  ufe  ;  alfo  at  Eibenftock,  on  the 
Margravatc  of  Mifnia,  in  the  Upper  Saxony, 
and  at  Stiria  on  the  Circle  of  Auftria.  Some 
native  irons  have  been  found  in  a  polycdrical 
granulated  form,  and  of  a  bright  yellow  co- 
lour, which  on  being  poliflied  Ihew  their 
proper  metalHc  colour;  th.efe  two  fpecies  of 
native  iron  are  mentioned  by  Wallerius,  in  his 
Spec.  321  [a]. 

Monet,  quoted  by  Mongez,  mentions  a  piece 
of  many  pounds  weighty  that  has  all  the  qua* 
lities  of  a  good  iron,  and  is  kept  in  the  Col- 
)c£lion  of  the  College  of  the  Mines  at  Frey- 
bcrg.  Other  fpecimens  have  been  fouhd  alfo- 
of  the  kind  near  Bareith,  vhich  were  malle- 
able :  and  laltly,  the  fame  Mongez  mentions 
three  fpecimens  of  native  iron,  kept  in  the 
King's  cabinet  in  the  Royal  Garden  at  Paris; 
one  of  which  was  found  at  Kaumfdorf  in 
Thuringia;  this  is  furrounded  by  an  ore  of  the 
hepatic  iron,  and  has  a  cavity  with  lome  pro- 
tuberances of  a  brown  hcematites.    The  other 


[^]  Wallerius  makes  no  difficulty  in  admitting  that  fiaiive 
inn  has  been  found,  without  any  preceding  opcrnrion  of 
art ;  and  even  anfwers  to  the  ohjedlion  ftited  by  Lch- 
h\an,  who  lays,  that  perhaps  the  fpecimens  of  native 
iron  might  be  produced  by  volcanic  fires  ;  by  obfcrving 
that  the  prefcncc  of  proper  fluxes  cannot  be  fuppofed  to 
cxid  in  the  volcanic  craters.  But  I  mud  acknowledge,  that 
after  having  eximined  and  confidercd  with  proper  atten- 
tion tlic  fpecimen  of  native  iron  from  Siberia,  mentioned 
in  the  next  Noti^  I  cannot  account  for  its  formation  in  any 
other  way  than  by  its  being  a  real  voicanic  production,  Ihe 
Ediicr.  , 

A'  a  a  t\vo 


7^2  BASE  SiEtALS.  Sefl.  3.35^. 

two  are  from  the  nathe  iron^  found  by  Pallas 
on  the  Emir  Mountains  of  Siberia  [3]. 

S  E  C  r.     335.    (ao2.) 

Calctform  Iron. 

Iron  is  found  in  a  cakifogn  ftate  [a\. 

^  61 


[^]  I  was  fevoured  with  2  fpcciracn  of  th'w  native  iron 
from  Siberia,  by  the  generous  friendfliip  of  Dr.  JVIaithcw 
Guthrie,  Fclident  at  St.  Petersburg,  who  defcrib^d  it  to  me 
by  the  following  words,  in  his  letter  of  the  9th  of  Sept* 
777.     "  N^  3d  is  a  ptecc  of  the  curious  ma&  of  Dative  iron, 

*  difcovercd  by  my  friend  Pallas,  on  a  inountain  in  SiBeria^ 

*  and  is  the  firfi  inftance  cf  this  metal  being  fbund  in  this 

*  very  pure  malleable  ftate.  The  pores  of  it  were  filled 
'  with  a  yellow  vitreous  matter,  fo  hard  as  to  cut  glais,  of 
<  which  I  alfo  fend  a  little  in  a  paper  apart^  as  it  fell  onl, 

*  on  ciKtiag  fpeCimens  from  the  large  mafs*      I  am  veiy 

*  forry  that  the  fpecimeo  of  iron  is  fo  fmall,  but  it  is  a 

*  very  good  one,  as  it  fliosvs  not  only  the  cellular  texture  of 

*  the  mafs,  biit  the  varnifli  which  Pallas  fpcaks  of,  as  lining 

*  its  hollows  ;   and  is  exa^Iy  in  filially  what  the  xs^U  is  itv 

*  large.*'  On  my  receiving  this  curious  and  wonderful  fpe* 
<imen,^  I  found  that  every  circunrftance  correfpontted  exa«ftly 
to  the  defcription  given  by  the  Dodlor.  The  little  cells  were 
like  fpherical  cavities  ;  the  varniih  ftill  adhering  to  foise  parts^ 

appeared  to  be  the  contiguous  cruft  of  the  glalTy  fubftancc 
that  was  within  ;  and  the  metallic  ma6  was  perfectly  mal- 
leable, and  rather  fofter  than  common  iron*  I  made  a  pre- 
fent  of  this  curious  fample  to  my  late  worthy  friend,  the 
celebrated  Dr.  Fothergill,  from  whofe  hands  it  probably  has 
paffed  to  fome  other  cabinet;  lince  I  was  told,,  it  was  not 
found  in  his  own,  after  his  deceale.  See  Journal  de  Pbyfique^ 
Jfipplgmeniy  torn*  13. /or  1778,  p.  128.     The  Ediror. 

[flj  The  balls  of  the  calciform  iron-ores,  is  either  the 
hlac.^  or  blackt^  britjon  cal-x  of  iron,  which  is  in  fome  meafure 
^ogifticated  and  magnetic  ;  or  the  rid  calx  of  iro'n,  whs^ 
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wf.  In  form  of  calx,  Minera  firri  talciformU 
pura. 
I.  Pure* 
tf.  Loole  and  friable,   Minera  ferrl  calciformtt 
pura  jriabilh.    Martial  ochre>  Minera  ocbra^ 
cea. 

I.  PowdryjOcbrafern\  is  CommoDly  yellow 
or  red :  and  is  iron  which  has  been  dif* 
folved  by  the  vitriolic  acid  [^j. 
2*  Concreted.     Bog-ore. 
il.  In  form  of  round  porous  balls^ 
6.  More  folid  balls. 

c.  lo  fmail  flat  pieces,  like  cakes,  or  pieces  of 
money. 

is  more  dephlogidicated^  and  not  magnetic  before  torrcfac* 
tion.     Kirwati. 

Among  all  irott  ores^  the  moft  numerous  are  the  ,calci^ 
Airm;    and   feem    to    be  of  a   fecondary    formation,    vix^ 
they  are  formed  by  the  dcpoHcion  and  precipitation  from 
waters,  as  appears  by  their  n;Lxture  with  various  heterogene* 
ous  fubftances,  many  of  which  have  be/onged  to  organ ii'e.d 
ixKiies:    thev  may  be,  therefore,  looked  upon  as  refuiting 
from  the  decompofition  of  other  iron -ores,  made  by  water 
and  the  aeri^i  actdy  with  which  the  moidure  that  circulates 
through  the  earth  h  ahvnys  impregnatcdt     For  this  general 
■cid  attracts  the  pblogifton   contained  in  the  true  metallic 
lorcs,  and  in  ihe  martial  sthiops  it  meets  with  ;  and  this  by  a 
gradual  and  conllant  action,  which  is  fo  much  the  more  effi* 
cacious,   in  its  power  never  ceafes  its   exertion  during  the 
^exiileDce  of  the  metallic  compound,  until  the  whole  is  re- 
duced into  a  calciform  (late,  or  a  martial  cncus.    According 
Co  Mongez,  thefe  calciform  iron-ores  may  be  properly  di« 
vided  into   1.  the  echrgous  contained   in  this  fcC tion :  2.  the 
erjflaliizidi  3,  the  JutmaiiUs ;  and  4.  the  fwampy,  which  will 
be  treated  of  in  the   following  notes*     The  Jiditor^  frwa 
Mongoz. 

[^1  8cc  Note  §  to  ScAion  340,  where  the  argillaceous  and 
che-isf 9  JOT  yttMffi^jf.iiod^.Qres,  .are  de&ribc4«     Tke  fiditor. 

A  a  a  a  1» 
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)d.  In  fmall  grains.' 

e.  In  lumps  of  an  indeterminate  figure. 

All  tliefe  are  of  a  blackifh  brown,  or  a 
light  brown  colour.  They  are  found  in  lakes 
Sn  the  province  of  Smoland;  and  in  marfhes 
at  Fieliryggen,  between  the  chain  of  rocks 
which  fcparatcs  Sweden  from  Norway. 


SECT.    2^6.     (203.) 

Indurated^  purCj  Calciform  Iron-ores. 

b.  Indurated,   Miner  a  Jerri  calciformis  pura  iri'^ 
durata.     The  blood-ftone,  tlamalhes \a\. 

Of 


«iiM 


[fl]  The  name  of  hivmnuies^  or  blood^ftones^  is  not  given 
to  thefe  ores  on  account  of  their  external  colour,  for  they 
are  alfo  biuey  yellow^  h'cwt^  and  micaceous \  but  because 
on  bt'in^  reduced  to  powder,  or  rubbed  hardly,  they  pro- 
duce a  red^  or  lloid  colour.  The  yellow  haenuitites,  how* 
ever,  of  Seel.  3-9,  only  give  the  yJioiv  colour,  when  pow- 
dered. 

They  fc?m  to  be  the  refult  of  the  primitive  iron-ores ; 
and  to  have  been  l^ii'^cd  like  the  ftony  concretions,  and  the 
earthy  ftahu^iics.  They  are  fibrous,  and  flriated,  like 
wood  :  fomc  are  fornied  in  concentric  jayers,  in  oblong  (licks^ 
or  fmall  rods,  in  di-'^ging  radiations,  and  forming  incnifta- 
tions  to  brher  extraiuciis  bodies;    generally  they  arc  of  a 

■  hard  c  niiftciicc  ;  and  fomc  fo  much  as  to  ftrike  fire  on  being 
ftruck  with  hard-Ilccl.     The  blackifli  hxmatites  of  Sc6t.  337. 

'  have  a  glaffy  fliinino;  fra^urc.  The  red  ones  of  Sc6t«  338,  to 
which  the  name  of  hxmatitcs  more  properly  belongs,  have 

•  fometimcs  a  colour  approaching  to  the  purple:  when  they 

,  have  fomc  calcareous  mixture  in  their  fubflance,  as  often 
happens,  they  make  effervcfcence  with  acids.  But  in  general 
they  con:aii>  forae  little  argill^  and  manganefe.    The  haunaii- 

tical. 


».    .    • 
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I..  Of  an  iron  colour,  Hamatites  carulefcerfs.  . 

This  is  of  a  bluci(h-grey  colour  ;  it  is  not 
attradled  by  the  load-ftone,  yields  a  red  powder 
when  rubbed,  and  is  hard. 
a.  Solid,     and    of   a    dim^  appearance    when 
.   broken, 
6.  Cubical,  and  of  a  (hining  appearance  when 

broken. 
e.  Fibrous  fSadig.J^  is  the  mod  common  Torr^^ 

^r«  of  Sweden. 
d.  Scaly  (iron  glimmer),  the  Eifenram  of  the 

Germans. 

This  is  for  the  moft  part  as  if  it  were  tefta- 
ceous,  though  the  fcales  go  acrofs  the  ftrata  of 
the  (lone.  It  is  found  at  Jobibo,  at  Norrberne 
in  Daiarne,  and  Reka  Klitt,  in  the  province  of 
Hclfingland. 

I.  Blacky  from  Gellebeck,  in  Norway. 

2*  Bluei(h-grey,  from  Reka  Klitt.  , 

When  this  is  found  together  with  mar- 
cafite,  as  at  Sandfwar  in  Norway,    it  is  not 

ticalores  are  not  magnetic  before  torrefafkion  ;  but  they  be-, 
come  black,  and  magnetic,  by  fire, 

Thefe  ores  are  productive  of  very  good  iron ;  and  are 
found  in  greac  abundance  in  the  province  of  Gaiizay.ia 
the  kingdom  of  Spain.  The  inhabitants  of  CompofleHe, 
which  is  the  capital  town,  make  a  good  commerce  of  thofe 
lurmatiteft  of  the  hardeft  kind,  for  the  burniOiing  gold  kaves, 
and  various  mctaU,  therewith.  Thofo.Ihave  fccn  employed 
to  tbele  ufes  were  of  the  dark^blue  kind,  fomewhat  (imilar  to 
Uack-lcad.  But  there  are  many  other  parts  in  Europe, 
where  thefe  ores  are  plentifully  found ;  and  in  fome  places 
they  form  .whole  mountains:  th^y  afford  from  40  to  80  per 
ami.  of  metal.  The  Edtto- ^  cbieflj  frfim  Kirwan,  NMongcz, 
«jM  Bomare. 

A  a  a  3  only 
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» 

only  attraftfed  by  the  loadftqiie  ;  but  is  of  it-? 
felf  really  a  loadftonc.     Seft.  343, 
<.  Cryftallifed  \b\ 

I.  In  oftoedrical  cryftals, 

%.  In  poly^driqal  cryftals, 

3.  In  a  cellular  form,  from  Mofsgrufvan,  at 
Norberg  in  Weftmanland. 

Thefe  varieties  are  the  moft  common  i« 
Sweden,  and  are  very  feldom  blended  witii 
marcafite,  or  any  other  heterogeneous  fub-! 
iftance,  ejccept  their  different  beds. 


\y\  The  moft  extraordinary  iron  ores  of  this  Vmd,  both  oix 
account  of  their  forms,  and  of  their  various^  and  bnfliant 
colours,  are  found  in  the  iiland  of  Elba,  near*  the  coaH  of 
^ufcanj.     The  cry  flail  ized  ores  are  the  moft  comaion,  the 
pureft,  and  the  molt  beautiful ;  and  no  where  elf<p  fimiUr  4>6cU 
mens  have  been  found.     They  exhibit  various  gradations  of 
the  fitTeft  colours,  as  rtd^  viokty  blue^  green^'yeHow^  Mwn^ 
Iflack  ;  and  look,  acxrording  to  Coudrai'i  exprefion,  like  fot 
inany  cipfters  of  precious  emeralds^  fapphi*  a ^  dipmand^^  rubiis^ 
^nd  topazes.     1  bche)d,  indeed^  with  aftonifbment,  fomc  of 
fnefe  fpccimcns,  for  the  firft  time,  on  a  mantle  fbelTbf  a  pri- 
vate houfe  at  P<irto  Longone^  where  I  touched  oti  iny  faiiiug 
to  Italy,  at  thfc  end  of  i755>  (bcm  after  the  earthquake  ot 
Lilbon  ;  and  have  feen  ever  iinte  many  fpecimens  of  the  kind 
in  various  collections ;  Uit  tht^y  h>fe  great  part  of  their  bril- 
liancy on  being  bxpofed  to  the  moifture  of  the  atmoiphcre* 
Thefe  ores  have  no  oth^r  mincralizer,  but  the  aerial  erad^  aa 
"Jp,,  Pini  and  Mongez  ail'ert,  againll  the  opinion  of  Coudrai, 
•U'ho  pretends  that  they  contain  iSulphur.  Befides  rbefe  ciy^al- 
lized  ores,  there  are  in  the  mi^ves  "oi  Elba,  various  other  iroii« 
ore$,  fuch  as  of  the  heematite  kind^  ttie  ocbrePuiy  the  Tumgnen- 
fdij  i\\t  fwampy^  and  l\\^  fandy  ^nes.    The  whole  iUand  iiDems 
m  fad  to  be  a  group  of  iron -mountains  :  its  ones  in  general 
pVoduce  the  beft  kind  of  maHeable  iron:  and  very  great  »d- 
yamtagcs  woiiid  arift;  from  ihcfe  aiines,  if  more  fkilfui  managers 
yrere  employed  in  condu^ling  their  works.     The  Editor^  Jrom 
ivPini,  Coudrai,  Mongcz,  andFcrhcT*s  ob/ervations* 

1% 
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It  is  remarkable,  that,  when  thefe  ores  are 
found  together  with  jparcafite,  thpfe  particles, 
which  have  laid  neareft  to  the  marcalite,  are 
attrafted  by  the  loadftone,  although  they  yield 
a  red  or  reddifh-brawn  powder,  like  thofe 
which  are  not  attrafted  by  the  loadftone. 

It  is  likewifc  worth  obfervation,  that  they 
generally  contain  a  little  fulphur,  if  they  arc" 
inbedded  in  a  limc-ftope  rock,  which,  how- 
ever, very  fddoni  happens  in  Sweden;  but  I 
know  only  one  fuch  inftance,  viz.  at  Billfio, 
in  Sodcrbcrke,  }n  the  province  of  Dalaroe* 
Se&.  345. 


SECT.     337.     (204.) 

Black  Hamatiteu 

2.    Blackifli-brown  hloodftone,    Hamatltes 
nigre/cens.     Kidney  ore. 

This  yields  a  red-brown  powder  when  it 
is  rubbed ;  it  is  very  hard,  and  is  not  attrafted 
by  the  loadfton.e. 
0.  SoKd,  with  a  glafliy  texture,  from  Weftcr- 

fiifverbexget,  in  the  province  of  Weftman- 

land. 
h.  Radiated. 
c.  Cryftallifcd. 

I.  In  form  of  cones,  from  Siberia. 

a.  In  form  of  concentrick  balls,  with  facets. 

Thele  are  very  common  in  Germany,  but 
Tery  Icarce  in  Sweden. 

Aaa4  SECT. 
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SECT..  33^,    (ao5.). 

I 

Reii  Haima/j/ei, 

3.  Blood-red,  Hamailtes  rubor.    Red  kidney. 
ore. 

a.  Solid,  and  dim  in  its  texture,   from  Wefter«* 
filfvejberget,  in  Weftmandland. 

b.  Scaly.  The  Eifenram  of  the  Germans.  This 
is  commonly  found  with  the  iron-coloured 
iron-glimmer  (Seft.  336.  a.  i.),  and  fmcars. 
the  hands. 

c.  Cryftallized. 

I.  In  concentrick  balls,  with  a  flat  or  facet- 
led  furface. 


SECT.     ^^^.     (206.) 

Yelhw '  Hamatttcs  • 
.    4.  Yellow  bloodltone,  Hamatiles  Jbvus. 

a.  Solid. 

^,  Fibrous,  from  Lammerhof,  in  Bohemia  [a]. 

SECT. 

[tfl  This  yellow  blood  flone,  when  reduced  into  povrdcr, 
retains  the  fame  colour  it  had  before  :  as  has  been  already 
remarked  in  the  note  [tf],  to  Sed.  336,  p.  724.  The 
Editor. 

The  varieties  of  the  colours  in  the  blood  Aones  are  the 
fame  as  th  ^fc  produced  in  the  calces  of  iron,  made  by  dry  or 
It  qui.  i  nienftrua,  and  cxpofcd  to  different  degrees  of  heat. 
%l:4  Author. 
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SECT.    340.    (207.) 

Heterogeneous  Iron-^ores. 

2.  Iron  in  form  of  calx,  mixed  with  heterdr 
geneous  fubftances.  Mtnera  Jerri  calclformis 
beterogeneis  mixta. 

a.  With  a  calcareous  earth.  Wh\te  fpathofc 
iron  ore.  The  Stahlftcin  of  the  Germans, 
See  Se6t.  36  \a\.  ^ 

With 


f  •■ 


Sec  the  note  to  Section  248.  upon  the  fucccflion  of  co- 
lours exhibited  by  iron,  when  it  is  growing  hot.     The  Editor • 

Yellow  ochres  are  diflingniflied  from  clays,  by  containing 
a  larger  pprtion  of  martial  particles  ;  thofe  that  become 
brown  and  magnetic  by  calcination,  belong  .to  this  fpecies.' 
Sometimes  the  ferrugineous  particles  are  mixed  >vith  argill, 
and  calcareous,  or  muriatic  earths ,  aud  then  thefe  ochres 
cffcn'cice  with  acids.     Kirwan,  Sp.  8. 

ftf  J  ^\i^  Jlha'Jlcin^  or  Weils  Eiftn  Spatb  of  the  Germans, 
IS  whiiifli,  when  frcfh  dug  ;  but  it  becomes  grty  afterwards, 
then  trowfij  at  laft  reddijh^  yellowijh^  and  black.  It  is  either 
amorphous,  or  rhomboidal ;  is  frequently  tranfparcnt,  and 
of  a  lamellar  texture,  or  fcay^  *:ranular^  or  cellular.  Some- 
times it  alTumes  a  Jlalattitical  form,  and  ibmctimes  is  found 
in  a  pcwdiry  flate ;  in  this  lafl  cafe  it  is  of  a  brown-bhcki(h 
colour  ;  is  frequently  interfperfed  with  quartz^  Pyrites,  Jhoerl^ 
vs^tolytiy  micffy  and  aj'hejhs.  It  will  not  give  fire  with  ftccl^ 
uulefs  thefe  foreign  fubftances  be  ilruck. 

Its  fpecific  gravity  is  from  3,600  to  3,895,  or  4,000.  It 
cffenefces  feebly  with  acids,  particularly  when  pounded  and 
heated.  It  is  fcarcely  ever  magnetical  before  calcination  ; 
but,  if  heated,  it  decrepitates,  grows  black,  becomes  mag- 
netic, and  lofes  from  15  to  ^o  per  cent,  of  its  weight.  100 
parts  of  this  ore  from  Eifendnz  in  Stiria  afibrd|  according 


iy>  BASK   METALS.  Scd.  340. 

b.  With  a  (iliceous  earth.    The  martial  jafpcri 
or  fiuople.     Scift.  108.  [^]. 

With 


^ 


to  Bergman,  38  of  brown  calx  of  iron,  24  of  white  calx  of 
mangancfe,  and  38  of  mild  calcareous  earth.  That  of  fVeJl 
Sihtrctberg  contain  1  22  of  the  faid  calx  of  iron,  38  of  oaan^a- 
nefe.  and  50  of  mild  calcareous  earth. 

jfv.  B.  The  aerial  ipid  ts  not  only  united  to  thii  iaft  earth, 
but  al4b  to  the  metallic  calces. 

When  this  ore  bears  a  flaki^itical  appearance,  and  is  verjr 
white,  it  is  called  Flos  Ferri^  and  Eijtn  Biuth*  This  affords 
^7  pit  cent,  of  regulinc  iron,  according  to  Rinman ;  and 
confequently  35  of  the  brown  calx,     Editmr,  fr^§m  Karwan, 

Beddes  the  ftabljltin^  mentioned  by  the  author,  there  is  a 
r]p4  calcareous  iron  ore  fouod  in  many  parts  of  England,  ia 
a  loofe  form.  It  cffervefces  ilrongly  with  acLdsi  and  if  ufed 
as  a  pigment.    Kirwan%  Spr  14. 

[If]  Befidcs  the  two  filaceous  conTibinations^  mentioned  by 
the  ajuthor  in  thcfe  two  Iaft  articles,  the  jafptr^  i^f^f^i^t  and 
trappy  (which  Iaft  will  be  mentioned  in  the  Appendix  aJnong 
the  vslcanic  produSiioni)^  aud  various  «ther  compound  fub- 
fiances,  contain  iron.  There  is  found,  principally  in  France, 
a  blacky  b^^^f  unmagnei'tc  fand,  of  the  (iliceous  kind, 
which  is  faid  to  contain  iro^  and  %inc  in  great  quantity. 

The  black  fand  from  Virginia  contains  about  half  its  weight 
(pf  iron,  and  is  magnetic.  Its  fpccific  gravity  isz=4,6oo, 
but  it%  conipvfttion  has  not  yet  been  difcovered.  Kirwan^ 
5p.  6. 

Jt  appears,  by  the  account  infer  ted  in  the  Philof.  Tranfac- 
tions  for  1763,  p.  56,  that  there  are  very  lar^e  quantities  of 
this  fatti/'it on-ori  in  Virginia,  perhaps  as  large  as  of  any  other 
kinds  of  iron -ore.  It  is  fo  pure,  that  it  required  a  mix- 
ture of  bOf^'Ore^  or  of  flags  from  other  fmel tings,  to  re- 
IJuce  it  to  a  jcr.erallic  form.  The  iron  and  fteel  'produced 
from  it,  was  above  60  per  cent,  (or  jo  from  85)  :  the  quality 
.both  of  the  iron  and  of  the  Jieel^  made  out  of  this  ore, 
was  extremely  good,  and  two  fmall  bars  of  the  fame  were 
lent,  as  a  iample,  to  the  Mufeum  of  the  Royal  Society  of 
^•ondoD. 

Larg^ 
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c.  With  .a  garnet  catth.    Garnet  and  cockle^ 

or  fliirl.     Seft.  115  to  i^j, 
^.•W|th   au   argillaceous  earth.      The   bole, 

ScAn  134  to  iS^*  M» 

With 

Large  ftrata  of  black-faiid  iron-ore  are  found  in  varion^ 
places  of  Pottugal,  even  at  a  conllderable  diflance  from  the 
fea-ijiorey  ind  frbhi  ajftj  running  waters;  a  very  great  part  of 
this  Uatk-faild  is  attrat^ed  by  die  magnet;  but  I  do  tioc 
know,  whether  its  component  parts  have  ever  been  properl/ 

Baron  Born,  in  his  tetters  from  Htingary,  cjuoted  bjr 
Mr.  Ktnvany  tnentions  a  Hue  cryftaHized  iron -ore,  which  he 
fays  is  a /&9jrr/r  oveMoadcd  with  irpn,     Sve  alfa  the  matt  H 

The  fame  Mr.  Kirwah,  at  p.  143  o^  hh  Elements  tf  ATt* 
>f/rtf/j5|T/ fpeaks  of  a  iiiiceous  fand,  confolidated  by  feihi- 
ph!(>gtilit'ared  calx  of  jroti,  which  does  not  crumble  iw6 
fand  when  powdered.  It  rs  generally  of  a  bnwn  or  Iflack 
colour^  b\it  grows  redd'ijh  or  yelhwi/hy  and  moulders  by 
(sxpofure  to  rhe  xljr.  Its  fpecf6c  gravity  is  from  ifiws  to 
3,600 :  it  g^vc§  fire  with  ftecl,  and  does  not  efferviifce 
with  acids,  unlcfs  it  contains  teflaceous  particles,  as  k 
frequent!}'  does,  and  is  even  often  covered  whhfhells. 

He  adds,  that  the  agglutinating  power  of  folutions  of 
jron  has  been  fhewn  by  a  ftony  concretion  of  this  fort,  that 
had  been  long  buried  in  the  fea,  and  is  mentioned  in  a  pup^r 
of  Mr.  Edward  Kin?;,  infcrted  in  the  Philof.  Troft/atThfiS 
for  1779,  P*  ^5*  ^^^'  Rin*"***"  ^^^s  found,  by  experimeac, 
that  dephfogtllicntcd  calces  of  iron,  and  particularly  its 
folutions  made  by  mineral  acids,  have  no  binding  power ;  on 
the  oontrary,  tluy  only  make  loofe  concretions,     Kirvuan. 

[r]  The  argillaceous  iron-ores  may  be  diilinguiilied  into  two 
varieties,  namely,  thoie  found  in  mountains  and  hrgh  lands, 
and  thole  found  in  fwampy  grounds,  and  low  lands  Over- 
flown with  water;  borh  arc  dcditute  of  metallic  luilre,  but 
very  weighty,  and  fome  of  them,  when  dry,  abforb  water 
like  clay. 

The  Highland  ochraceous«ores  of  the  argillaceous  kind 
|rc  cither  of  a  jellow^  red^  trown,  or  greyijh  colour ;   arc 

friable. 
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«,  With  a  micaceous  earth*  Mica.  Scd.  65.  [d]. 
f.  With  manganefe,  SJ\. 


■* 


friable,  loofe,  and  powdery,,  or.  in  ^rainu  Tbey  co'otid 
chiefly  of  the  calx  of  iron,  In  a  loofe  form,  mixed  with 
argill  or  clay,  and  frequently  contain  manganefc :  fome  in 
Francei  and  in  the-neiglibourhood  of  L'tt^e^  -contain  ■  alfo 
the  calx  of  %inf*  They  do  qot  effcrycfcc  vviph  acids,  unlefs 
calcareous  or  muriatic  earths  be  mixed  with  them  :  •  and  never 
obey  the  magnet  before  calcination,  and,  rar^y  after  it. 
.Horn  ftonc,  overloaded  with  iron,  belongs  to. this  fpecics* . 

Rinmau  mentions  a  wi^it/.  Iron -ore,  found  in  Keat*.  mixed 
with  clay,  or  marl,  which  Affords  ij.7  ,fer^  /«»'•  of  brittle 
iron  ;  and  is  fcarcely  foluble  in  apids.  ,  .      *  , 

The"  fwampy  or  lacufirh  iron-ore.  is  '  triable,  brown, 
browoidi,' or  black.  It  is  found- either  in  lumps,  of  an  irrc* 
gular  Ihape,  or  in  balls  or  in  grains ;  and  alfo  in  (lender 
triangtilar  prifms  parallel  to  c^ch  other.  It  is  mixed  with 
^rgill,  and  cxtra6^ivc  matter:  becomes  magqctic  ^fter  calci- 
nation, by  which  it  Ipfes  about  \  of  its  weight,  whuic  greater 
part  is  water,  and  the  remainder  is  aerial  acid  and  volatile 
jalkali.  The  crude  ore  affords  about  jo  ftr  cif^t^  of  regulus  ; 
,and,  after  calcination,  abqut  50  pir  cent.  *rhe  iron  pro* 
duced  frdm  this  ofe,  chiefly  that  in  Sweden,  is  of  the  coU^ 
Jhort  kind.  Mr.  Hielm'  found  feme  forts  of  this  ore, 
which  conjjf^n  28  per  cent,  of  manganefe,  T^be  tdjtar^  P^^ 
Kirwan.  ',,•)  ^o         . 

\d'\  Whpn  the  micaceous  ironwares  produce  a  red  colour  oi\ 
•  being  rubbed  between  the  fingers,  they  belong  to  the  hama^ 
titg  Jtind;  and  have  been  mentioned  in  note[tf]  to  Sed.  556. 
But  there  are  othcra  that  pi-operly  belong  to  this  fection  ; 
fuch  is,  for  inflance,  that  kind  of  ferpencine  overloaded  wi'h 
iron,  which  may  be  called  muriatic  iron-ore ;  but  it  is  feldom 
worked,  if  ever,  to  extradt  the  metal,  *Ihe  Editor^  from 
Kirwan. 

[#]  The  iron  ores,  mixed  with  manganefe,  have  bc^n 
already  mentioned  in  the  two  preceding  notes  [^j  and  [<:}• 
The  Editor. 


S  E  C  T^ 
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SECT.     34  J.     (208.) 

Native  Pruffi^n  blue,  or  Alkaline  Iron-ore. 

g.  With  an  alcali  and  phlogifton.  Calx  mar-' 
tialis  phlogijlo  jundia^  et  alcali  precipitata. 
Blue  martial  earth.  Native  Pruffian-likc 
blue. 

I.  Loofc  or  powdery,  found  among  the  turf 
in  the  levels  of  the  province  of  Skone : 
alfo  in  Sax  Weiflenfels,  and  at  Norvlanden 
in  Norway,  &c. \a\. 

SECT. 


\a'\  This  ore  confifts  of  day  mixed  with  iron,  and  feme 
UDknowQ  tinging  fubflancc.  It  is  generally  found  in  fwampy 
grounds  or  bogs.  At  firft  its  colour  is  white;  but  when 
expofed  to  the  air,  it  becomes  either  of  a  white^  or  of  a  deep 
tiui. 

When  heated,  it  turns  grcenifli,  and  emits  a  flight  flame  ; 
afterwards  turns  red,  and  magnetic. 

Is  foluble  in  acids  and  alkilis,  but  the  latter  precipitate 
it  from  the  former,  and  the  former  from  the  latter.  The 
precipitate  is  at  firft  greenilli ;  but  gradually  alTumes  a  white 
hue;  and  recovers  the  blue  tinge,  if  it  be  ftceped  in  vege- 
table aflringctits.  The  earth  of  BinthnifZj  in  SHeJta^  feems 
to  belong  to  this  kind.  It  produces  -^.  of  its  weight  of 
iron. 

Mr.  Woulf  found  alfo  this  kind  of  ore  in  Scotland,  on  the 

furface  of  the  earth,  in  the  form  of  a  fine  white  powder. 

The  greitcft  part  of  marfliy  grounds,  where  the  turf  is  found, 

generally  contains  fome  of  this  kind  of  ii'on  ore.    Thi  Editor ^ 

Jrom.¥Ai^'2Xi  ^nJ  Mongcz. 

The  Tfrrr'v.'rtCy  caUcd' Earth  of  Fcrsna  :in(![  Nnm'jftdy^  is 
ufcd  as  a  pigmcrit,  and  contains  ir^on  in  fome  unknown  ilate, 
.Biutd  with  cl/^i^  ifud  fiJiftetiiXies  with  chaU  and  pyrites.  Alum 

and 
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2.  Indurated,  Cementum  induratum^  from  Co- 
logne f  c]. 

'.This  is  of  a  whitiOi-yellow  colour,  contains 
likcwife  a  great  deal  of  iron,  and  has  the  fame 
quality  with  the  former,  to  harden  fooii  in 
water,  when  mixed  with  mortar.  This  qua- 
lity cannot  be  owing  to  the  iron  alone,  but 
rather  to  fome  particular  modification  of  it, 
occafioned  by  ibme  accidental  caufes ;  becaufe 
thefe  varieties  rarely  happen  at  any  other 
places,  except  where  volcanos  have  been,  or 
(till  exifl:,  in  the  neighbourhood 4 


SECT.    343-     (21  i.) 

B.  Diflblved,  or  mineralifed  Iron.     Perruffi 

mineralifatum. 

I.  With  fulphur  alone. 

a.  Perfeftly   faturated    with   fulphur,    Ferrum 
Julpbure  faturatum.    Marcafitc*    See  Sulphur^ 

Stdi.  2C4. 

b.  With  very  little  fulphur.     Black  iron  ore* 
Iron  ftone.     Mincra  Jerri atra \a\. 

This 


[^;]  Mention  has  been  made  already  in  Seft.  132.  p.  234, 
of  a  cclniJJj  pipe  clay^  which,  when  indurated,  may  anfwcr  t6 
this  cemefitum  induraium^  fpokch  of  in  the  prefent  Se£bion« 
lUit  this  I  mud  leave  to  the  judgement  of  the  reader,  as  I 
have  no  other  clear  idea  of  this  fiibllance.    The  Editor. 

[fi"]    This   is   the    Stahleriz^    or  fir  rum   chalybeatum^    of 
Linnicus;    ''Jiz.   a   brown  calx   of  iron^   mixed  with   irdn 


fi^.  343o.  .9A.$E    METAL8.  737 

.     1 

This  is  either  ^ttxaded  by  the  Idadftone, 
JOT  U  a  loaddone  itfelfy  attra£);ing  iron;  it 
refembles  iron,  aa4  yields  a  black  powder 
when  rushed. 
I.  Magnetic  iron-ore,   Minera  ferri  attract. 

toria^   The  Loadftone,  Magnes  \b\ 


i^  its  metatlic  ft^ite.  is  of  a  dark  ftecl  colour,  fojid, 
^mpa6t,  and  (hining  in  its  fra^ure  ;  fcarcely  gives  fire  with 
fieely  prodiices  a  black  ponder;  is  magnetic,  and,  in  fon\e. 
degree,  malleable  wfien  r^d-hot.  It  affoi^ds  frpm  60  to  80 
far  cent,  of  good  iron.  It  ia  found  at  Adelfon^  and  Donne* 
nur^i^  SweAn",  alfo  in  the  I/Ie  of  Elbe ^  and  Nor  lb  America. 
^Cirwan. 

The  cryJialHzed  iron  ore  belongs  to  this  kind.  It  is  in  an 
joAahedral,  or  cubic  form  :  is  t)itferrum  tejfulargoi  Linnaeus, 
and  the  minera  ferri  eryjialifata  of  Wallerius ;  it  is  fomevvhaC 
lefs  magnetic  than  the  preceding  ore;  probably  becaufe  i| 
cootauss  iefs  of  the  metallized  iron.    Kirwan^  pag.  171. 

£6]  This  differs  but  little  in  its  appearance  from  the  pro- 
ceeding ore,  but  has  lefs  ludre.  It  is  either  coarfe  or  fine 
grained*  The  cgarfe  grained  lofes  its  power  fooneft.  It 
lecms  tp  fiootain  a  fpiail  quantity  of  fulphur,  as  it  fmells  of  it 
whe^  red-hot.  It  is  probable  that  it  contains  more  particles 
of  iron  in  it«  metallic  ftate  than  the  preceding  ore;  out  it  is 
often  contaminated  with  a  mixture  of  quartz  and  argrif*  It 
is  poffible  it  9^ay  contain  nickel;  for  this,  when  purified  to 
a  certain  degree,  acquires  the  properties  of  a  magnet.  Its 
conftitutioo  has  not  yet  been  properly  examined.  Kirwan^ 
Spec.  3* 

The  magnetical  attra6Hon  feems  to  ftand  alone  among  na« 
tural  ^ihenomena.  Philofophers  obfcrve  its  effect  with  fur- - 
prize  and  admiration,  whiifl  the  mofl  cautious  and  rational 
tfc  obliged  to  confcfs  that  the  caufe  \%  intirely  unknown,  at 
liicbolfon  obferves  (Book  3.  Sc6^.  2)  \  but,  although  this  caufc 
he  not  felt  nor  perceived  by  any  of  our  fenfes,  we  are  abfo« 
lutely  compelled  to  allow  tlic  exigence  of  an  extremely  fubtle 
n^^ttsr,  which  is  capable  of  producing  this  effect.  Perhaps !  time 
will  difcover,  whether  it  be  coercible  by  any  other  fubftance  ; 
or  what  is  necefTiry  to  be  done  before  it  can  be  exhibited 
alone,  or  in  a  fcparate  flate.    The  Editor. 

B  b  b  Steel- 
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A  Stcel-graincd,  of  a  dim  texture,  frbm  Hog- 
berger,  in  the  pari(h  of  Gagncef  in  Daliarne : 
It  is  found  at  that  place  almofl  to  the  diay^ 
and  is  of  as  great  firength,  as  any  natural 
loadftones  arc  ever  commonly  found. 

b.  Fine-grained,  from  Saxony, 

c^  Coarfe-grained,  from  Spetalsgrufvafl,  at  Nor- 
berg^  and  Kierrgrufvan,  both  in  (he  pro* 
vince  of  Weftmanland.  This  very  foop  lofcs 
its  magnetical  virtue. 

d.  With  coarfe  fcales,  found  at  Sandfveoer  ki 
Norway,  This  is  a  pyritical  Eifenman^  and 
yields  a  red  powder  when  rubbed.  Se£l.  336. 

SECT.     344.    (212.) 
i.Refra£lory  iron-ore.  MineraferrirefraSoria. 

This  ore,  in  its  crude  flate,  is  attracted  by 
the  loadftone. 
a.  Giving  a  black  powdef  when  rubbed,  Tritura 

atra.     Ot  this  kind  are  \a]^ 
I.  Steel-grained,  from  Adelfors,  in  the  J)ro- 

vincc  of  Smoland. 
i.  Fine-grained,  from  Dannemora,  in  the  pro* 

vnice  of  Upland. 

[a\  Probably  the  iron-bUnde^  defcribed  by  Mr.  Monnet^ 
and  xnentioned  by  Mr.  Kirwan  in  hn  Sp.  23,  belongs  to  this 
kind  of  ore.  This  iron- blende  is  a  (lone  of  a  grey  iron  cokraTs 
formed  of  divei*ging  laminae^  of  great  hardneft,  and  a  metal- 
lic appearance  ;  bur  is  infoliible  in  acids,  and  infiifible  in  th* 
ftrongcfl  fire.  Sometimea  this  (lone  contains  arfenic  ;  and  io 
thi^  cafe  it  blackens  by  expofure  to  the  air.     Tbt  Editor. 

Coarfe* 
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3*  Coarfc-grainedj  frotn  Kierrgrufvap,  in  th? 

province  of  Weftcpat^land. 

Thi9  kiqi^d  i^  found  in  great  Quantities  in  all 
the  S.wedi{h  iron  miqes ;  and  or  this  mod  part 
of  the  fufible  ores  conHft^  becaufe  it  is  cooi** 
monly  found  in  fuch  kinds  of  rocks  as  are 
i^vfible :  and  it  is  as  feldom  met  with  in  quariz^ 
its  the  hsematitos  is  met  with  in  lime(lone« 

m  MM  I  ■■  .  .        ■  ■ 


§  E  C  T.   345.    (213.) 
B.  Red-graiaed  Iron  or^^  Tritura  rubra« 


This  iron-ore  dif^rs  froo9  the  preceding^  on 
aceount  of  its  rubbing  into  a  red  pOTvdei:^  tri^ 

Thefe  are  real  hB&matites^  that  are  fo  Uf{ 
modified  by  fulphur  or  lime,  as  to  be  ^ttraded 
by  the  loadftone  [^]. 
I.  Steel-grained^  found  in  ^  deferted  mine  af 

Biilfip^  in  the  parifh  of  Soderberke  in  Da- 

larne. 

f«]  Thefe  ores  are  veiy  fcaree  ia  Swedeo,  for  the  moil 
part  of  the  Swedilh  blood-ftcnes  are  pure,  as  has  already  beea 
iaid,  ia  tKe'Sed.  336.  They  form  that  very  profitable  ore 
called  10  SwodiOi  TorrfiffL    The  Author^ 

The  Ttrrfifm  eonfi^  of  a  red  calx  of  iron,  mixed  with 
a  fmaii  proportioo  of  the  ferotrn  ore;  and  is  indurated. 
It  U  of  a  bright  bluiih-black,  or  yellowiih-grey  colour^ 
aod  of  a  fibrous  texture,  fhows  a  red  trace  when  fcratched^ 
and  it  weakly  magnetic  before  calcinntion.  According  t^ 
Rinman,  kt  is  lefs  dephlogilHcated  than  haematites.  The  Edi* 
Urfrom  Kirwan,  Sp.  lo. 

B  b.b  a 
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2.  Filic-grained.  Emery.  .  This  is  imported 
from  the  Levant.  It  is  mixed  with  mica, 
is  ftrongly  attrafted  by  the  loadftone,  an4 
fmells  of  fulphur  when  put  to  the  fii'e  [^]. 

2.  Of  large  (hining  cubes,  fromThomfensgrubc 
at  Arendal  in  Norway. 

4.  Coarfe,  fcaly.  The  Eifengrimmer  or  ^}feninan 
from  Gellebeck  in  Norway  [3]/       '■".'*    ' 


r- 


SECT.    346.    (2 1 4,) 

Iron  miner alifed^  or  mixed. 


-  Iroii  is  found 'mineralifed  and  mixed  with 
various  foffil  fubftarices.  :: 

Iron  mincralifed  hy  fulphur.     Martial  Py^^ 
rites  [c].  '  ' 

With 


tm 


[b\  Enaery^  acqoii^ing  to  Kirwan^  Sp.  11,  feems  to  be  k 
mixture  of  the  red  and  white  calces 'of  iron.'  with  JTome  tin* 
known  flony  fubllance,  perhaps  tripoli  (Sed.  143);  it  ftairoely 
yields  in  hardnefs  to-any  fubfUo^e,  except  diamoocL 

The  befl  fort  is  of  a  dark  grey  colour,  but  becomes  brownf 
and  in  great  meafure  magnetic  by  calcination. 

Other  Ibrts  are  of  a  reddifli '  rudy  white,  or  yellowUb 
colour. 

Its  i^clfic  gravity  is  from  3,000  ^o  4,000. 

It  is  never  ufec}  as  iron  ore,  oor  is  its  proportion  of  iron 
well  known.     The  EMtor^ 

ff]  The  mdrtial  Pyrites  arc  ftony  concretions  of  fuipbur^ 
ilay^  and  cax  of  iron;  fo  hard  as  to  give  fire  with  ilecl, 
from  whe;pce  t^ejr  n^me  is  derived.  There  are  two  principal 
varieties  of  them ;  the  firil  is,  «      _ 

■  :.        "  The 
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With  arfenic,  Fcrrum  arfenico  miner allfatum ; 
Called  Mifpickel  by  the  Germans,  and  Plate 
Mundic  in  Cornwall  [^J, 

With 


The  pale  yellow  pyrites,  which  are  real  iron  ores,  con* 
taiDing  from  ^  to  |  of  fulphur,  and  from  4  to  |  of  iron  ;  the 
remainder  is  cergill  and  Jiiiaoni  earth,  combiped  with  each 
other,  and  the  iron  is  in  a  femi-phlogifticated  ftace. 

They  are  of  a  yellow  or  grey  colour,  and  of  a  globular,  or 
cubic  (hape,  internally  radiated,  and  fomecimcs  lamellar; 
commonly  are  partly  foluble  in  nitrous  acid  with  cfFcrvcfccnce  ; 
and  (lowly  in  the  vitriolic ;  with  which  they  form  alum.  See 
SiG.  200. 

They  detonate  (lightly  with  nitre,  and  are  very  iufufible. 
Their  fpeeific  gravity  is  from  793000  to  4,912.  See  Se£t« 
154,  and  the  following. 

Some  pyritts^  in  (lead  of  argillacgous^  contain  calcareous 
earth';  tbeie  are  comnf^on  in  France^  and  in  them  the  iron  is, 
according  to  Monnet^  in  a  dephlogifticated  ftate ;  Pyrites  are 
frequently  found  in  a  ftala£titical  (hape,  and  often  form 
the  matter  of  petrificarions.  They  are  alfo  found  mixed 
and  interfperfed  through  almo(t  every  other  fpecies  of  (lone, 
except  granite.  According  to  the  fame  Afmnet^  thofe  pyritti 
which  are  of  ^filamentous^  or  Jiriated  texture,  contain  the  Icaft 
fulphur ;  and  thofe  of  a  lamdlar^  moft :  the  lad  effl orefce 
difficultly,  if  at  all;  and  are  faid  to  contain  from  25  to  3^ 
/#r  r^if/.  of  fulphur.     Kirwan^  pag.  190. 

[d}  The  Mifpickel^  called  Spd/i  by  the  Bohemians,  is  in  gene- 
ral of  a  bright  white,  refembling  a  mixture  of fiiver  and  tin; 
fometimes,  though  rarely,  variegated,  like  a  pigeon^  neck,  and 
not  eafily  altered  by  expofure  to  the  air.  Its  form  is  either 
granular,  cufpidated,  cuneiform,  prifmatic,  or  rhomboidal. 

It  not  magnetical  before,  nor  after  calcination ;  but 
when  iron  contains  lefs  than  y'^  of  arfenic,  it  is  then  magne-^ 
tic;  therefore,  if  the  calcination  of  mifpickel  be  pulhed  fo 
ht^  the  iron  will  remain  magnetic. 

It  (bluble  in  acids,  and  affords  arfenic  by  difiiilation,  in 
the  proportion  of  30  or  40  per  cent,  and  it  fometimes  contains 
i  CouiU  proportion  of  coppor  zndfilver. 

B  b  b  5  It 


With  fulphuratcd  ^f fenic* 
Arfenical  Pyrites  [r]. 

With  vitriolic  acicu    Maitial  vitml^  3cA* 
207  [/}. 


It  is  frequently  mixed  with  other  metatlic  ores,  andofireo 
found  in  indurated  clay,  quartz»  Q>ar,  fhoerls,  &c»  The  ES^ 
itrfrom  Kirwan,  Spec.  to. 

[f]  This  iron-ore  is  in  the  form  of  white  grey  pyrites,  or 
marcalite ;  and  b  called  by  the  Geitoans  Raujb  g'gtb  kiefs^ 
Gift  kiifs^  or  Arftnic  fiiin. 

It  ts  found  either  in  folid  qompdA  maflcs  of  a  mibderiite 
£ze»  or  in  grains. 

It  gives  fire  with  fieel. 

When  burnt,  it  affords  a  blue  flame,  and  an  axfeokal 
Imelty  like  garlick. 

By  diflfdlatidn  it  a!Sbrds  orpimint^  6f  realgar. 

It  is  not  magnetic,  either  before  or  after  calctetion  ;  and 
contains  mVich  more  arfenic  than  fulphur. 
'    It  is  analyfed  by  digeflion  in  marine  acid,  to  whidi  tKe  Jii>- 
irous  mutt  be  gradliallj  added ;  othcrwife  the  fiil^hur  would 
be  deftroyed. 

The  marine  acid  writ  take  up  the  /V^»  and  leive  the 
arfenic ;  otherwife,  if  it  be  analyied  by  folution  WaqUa  reria^ 
both  the  futpbur  and  the  arfenic  will  be  diflblved ;  but, 
60  adding  wsTtcr,  the  arfenic  wBl  be  precipitated,  and  tKe 
l^ron  will  remain  nx  the  folution.  The  filver  if  any  Will  rt- 
main  in  the  form  of  horn-filter.  The  Editor  from  mrwaa^ 
Sp*  19  and  20. 

'd\  This   is   a  brown^   or  reddifh^lrevnn  pyrites,   caHed 

f/«<rtf  firri  hepatica  in  Latin,  and  I4^afftr  Kitf  in  Ger- 
man. It  is  generally  of  a  fpheric^al  fliapc,  cryfialltzed  io 
cubic,  rhomboidal,  or  other  polyhedral  forms,  and  has  no 
metallic  luflre. 

It  difScultly  gWes  fire  with  fteel^  and  contams  vety  little 
fulphur,  but  much  more  iron  than  the  yellow  pyrites ;'  and 
not  unfrequently  a  mbcture  of  calcareous  earth.  It  it  fohne- 
times  magnetic  before,  and  always  after,  calcination.  It  U 
incapable  of  vitrioli^ation.  The  iron  it  afibrds  is  brittle. 
Ktrvffin,  Sp,  r^,  Var,^, 

With 
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With  phbgifton.  Martial  coal-ore.  Sed. 
258.     R  I.  2.[e]. 

With  other  fulphurated  and  arfenicated 
metals.  See  thefe  in  their  rerpe(Stive  arrange* 
mcnts  [/]. 


SECT.    347.    (215.) 
Oifervations  on  Iron\a\ 

This  metal  enters  into  fo  many  compofi-' 
jdoDS,  that  they  cannot  all  be  pofiibly  enume*- 

rated 


(#]  Thit  combufiible  ipon^ore,  already  defcribed  10  Sed, 
a{8|  it  a  kind  of  coal,  of  which  there  are  the  two  varieties 
Iheae  mentioned.  The  vttorV  feems  to  contain /r^A,  plumba* 
gp^  and  rea/y  intimately  mixed ;  and  the  other  burns  with  a 
languid  flame,  loofet  about  j.  of  its  weight,  and  yields  about 
)0.^  r/fi/.  of  iron.     Kirwan^  pag.  2S3. 

[f]  The  combination  of  julphurated  iron  with  ^ine^ 
generally  called  Calamine^  will  be  treated  hereafter  kmong 
.the  ores  of  that  femi-metal. 

That  with  the  Tun^m  mentioned  by  the  Author  in  his 
Se&  axo,  will  be  treated  on  the  article  of  Wolfram  anx)ng 
the  femi-metals. 

And  that  with  Manganefcy  will  be  alfo  treated  on  the  Sec* 
tions  upon  this  femimetai.     The  Editor. 

[a\  I*  Iron  is  employed  in  three  different  dates,  each  having 
its  peculiar  properties,  by  which  they  are  each  more  particu- 
larly  applicable  to  various  purpofes.  The  firil  is  cafi-iron^  the 
iccond  is  wrought  or  malUahU  iron^  and  the  third  is  called  StaU 

According  to  Bergman,  ioft  iren^  which  may  be  called  vn- 
.ripe  xa  raw'iron^  contains  the  fmalled  (hare  of  phlogiflon. 
•The  malleable  iron  contains  the  greateft  quantity,  and  the 
fitiiti  middling  ihare  between  b'oth|  neither  ib  much  as  the 

U  b  b  4  malltabli 
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rated;  it  muft  therefore  fuffice  to  mention  only 
thofe,  in  which  it  makes  the  predominant  part. 
This  mfetal  is  found  in  animals  and  vegetables ; 
and  certain  iron- ores  feem  to  be  of  iervice  to 

•       the 
^   ■   ■ ■        I.I  ■»  ■■ 

fnallealle^  nor  ^  little  as  the  cafl-iron*  This  lad  is, called  alfo 
Pig'iron^  and  Tttlin  in  England. 

2.  The  richeft  ores  of  iron  are  the  compa6l  and  pon« 
derousy  of  %  brownifliy  reddilh-brown,-  or  red  colour.  Some 
of  thefe  ores,  in  colour  and  appearance,  do  not  ill  refemble 
iron  itfelf ;  as  the  grey  ores  of  Derbylhire,  and  the  bluilh  of 
the  Forefl  of  Dean  in  Glouceflerlhire.  Moft  of  the  SwedilU 
ores  are  likewife  of  this  kind.  Others  are  blackifii,  brown, 
red,  yellowifli,  or  ru(ly  coloured,  as  have  been  defcribed  ia 
the  preceding  Sections :  thefe  are  the  moil  common  in  Eog- 
land  and  Qermany.     There  is  one  very  lingular  fpecies  of 

i  a  ilrtated  texture,  and  of  a  pale  yellowi0i  or  greyith  colour, 
oftentimes  white,  and  in  fome  degree  pellucid  •  which,  tl« 
though  in  its  crildiTflatf,  promifes  nothing  metallic ;  never« 
thelefs,  on  being  moderately  calcined,  difcbvers,  by  the  deep 
colour  it  aflumes,   that  it  abounds  in  iron.    Cramer  in* 

.forms  ns,  that  it  gives  out  by  fufion,  from  30  to  60  per 
cent.  But  fome  richer  ores  yield  jio  lefs  than  70  and  80  oa 
the  hundred,  .     .j  .    . 

3.  Different  kinds  of  iron-ore  are  found  adhering,  in  fome 
mines,  to  the  tops  of  caverns,  in  form  of  icicles  or  ftri«, 
fometimes  irregularly  cluftcrcc|  together,  fometimes  hanging 
down  like  the  briftlcs  of  a  brufli ;  from  whence  the  name  of 
Brujh-iron  ore,  -Other  particular  forms  of  the  iron  (lone  have 
occalioned  a  variety  of  fanciful  names,  that  are  met  with  In 
fome  of  the  metallurgic  writers. 

4.  The  iron  of  Great  Britain  \%  made  from  three  different 
kinds  of  ores :  i.  From  the  iron-»ore,  called  the  Lanca/hirc 
$re^  from  the  county  where  it  is  found  in  grcateft  abundance. 
This  ore  is  very  heavy,  of  a  fibrous  or  iamcllated  texture  ;  it 
is  of  a  dark  purple,  approaching  to  a  ^lining  black ;  and, 
when  reduced  to  powder,  it  becomes  of  a  deep  redi  it  lies  ia 
. veins  like  the  ores  of  other  metals :  2.  The  bo^-ore.  which 

refembies  a  diep  yellow  ochry  ^Uy,  and  fecms  to  be  the  dcpo* 
.fitioaof  fome  feriugiuac^ous  rivuietSi  whofe  currents  had  for- 
merly 
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the  vegetable  kidgdom,  as  it  is  manlteftly  feen 
on  the  ground,  arounc}  and  under  the  heaps  of 
loofe  ftones'  laid  up  On  feparating  the  ore  from 
the  rock»  at  thofe  iron  mines,  where  the  ores 
are  mixed  with  limeftone. 

With 


mcrly  becQ  over  the  furface  of  thofe  flat  marfhy  plaias.  It 
liet  in  bedt  of  irregular  thicknefs,  commooly  from  12  to  99 
inches^  and  very  various  in  their  breadths  from  fide  to  fide^ 
never  being  of  great  dimenfions*  3.  The  iron-fiones,  how*, 
ever,  have  no  regular  appearance,  and  do  not  in  the  leaft  re» 
iiemUe  a  metal  in  their  external  furface.  They  lie  often 
in  beds  of  great  extent,  like  other  fiony  matters,  and  arer 
Sometimes  ilnitified  with  feams  of  pit-coal,  forming  alternate 
byers. 

{•  The  ores  of  iron  are  commonly  calcined,  previous  to 
the  fiifioo,  even  the  harder  ones,  though  they  ihould  contain 
nothing  futphunous  or  arfinicaif  in  order  to  calcine  the  hard 
adhering  matrices,  and  render  the  mafles  foft  enough  to  be 
caCly  broken  into  fragments  of  a  convenient  fize  for  melting* 
After  the  mineral  is  duly  prepared,  it  muft  be  fmelted  ii\ 
furnaces  of  large  capacities,  from  16  to  35  fe^t  high, 
and  from  xo  to  14  wide:  the  moft  approved  fliape  nearly 
refembles  that  of  a  hen's  egg^  with  the  largeft  end  undermoO, 
btlow  which  is  a  fquare  cavity  to  contain  the  melted  metal | 
and  at  the  top  a  very  fliort  vent  about  20  inches  in  diametef. 
The  inner  wall  is  built  of  fire  ftone,  which  endures  very 
flrong  heat  with  little  rilk  of  melting,  and  ail  the  joints  are 
cemented  with  mortar  compofpd  of  fand  and  clay.  This  is 
fiUTOunded  with  more  building,  which  deviates  more  and 
more  from  a  circular  form,  and  becomes  a  fquare  build- 
log  of  about  ao  feet  at  the  bafe,  and  gradually  converges  to 
Jhe  top. 

6.  Near  the  bottom  is  an  aperture,  for  the  infertion  of  the 
pipe  of  a  large  bellows,  worked  by  water,  or  by  other  ma- 
chines that  may  produce  a  flrong  current  of  air.  Some  very 
jx>werful  ones  I  have  feen  in  the  iron  works  at  Colehfo§k  daie^ 
and  confiil  of  two  iron  cylinders,  about  two-  or  more  feet 
wide,  whofe  p^dons  are  alternfitely  ti^ovcd  by  a  fmall  ^re  en« 
gine;    but  Mr»  WUkinfon  irery  ingeniouily  adapted  te  Ms 

own, 
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With  refpeft  to  the  occonomical  efFeSs,  iron 
is  divided  into  cold-Jhort^^  red-port^  and  tough ; 
and  the  ores  into  refraBory^  fufhle^  and  thofe 
that  do  not  want  any  admixture ;  which  de* 

peuds 

-own,  a  large  vaulted  receiver  furrounded  by  water,  which 
produces  a  very  regular  and  uniform  blaft.     Two  or  more 
rlioles  are  alfo  left  ready  to  be  occafionally  opened  at  the  bot- 
tom'of- the  furnace,  to  permit  |  at  a  proper  time,  the  fcoria  and 
the  metal  to  flow  out,  as  the  procefs  may  require.    Charooil, 
-or  coke  with  lighted  brufliwood,  is  firft  thrown  in :  and  when 
the  infide  of  the  furnace  has  acquired  a  ftrong  ignition ,  the 
ore  is  thrown  in  by  fmall  quantities  at  a  time,  with  moro 
^  the  fuel ;  and  commonly  a  portion  of  lime-ftone  is  throwi^ 
alio,  as  a  flux.    The  ore  gradually  fubfides  into  the'hotteib 
^part'ofthe  furnace,  where  it  becomes  fufed;  and  the  metal- 
die  parts,  being  revived  by  the  coal,  pais  through  the  fcoxia^ 
and  £dl  to  the  lower  part,  or  bottom  of  the  furnace,  where 
-fl  ptflage  is  open  for  taking  off  the  fcum  or  drofs.    The  metak 
.now,  in  flrong  fufion,  is  let  out,  by  a  tap-hole,  into  furrows 
.madie  in  a  bed  of  fand:  the  large  mafs,  which  fets  in  the  maii^^ 
^rrow,  is  called  by  the  workmen   a  fsw^   and  the  lefle^r* 
ones   pigs   of  iron.      Chimttey'backs ,  fioves^  gardgn^roBtn  .^^ 
&c.  are  formed  of  this  rough  metal,  -taken  out  of  the 
ceiver  with    ladles,    and  caft   into    moulds   made  of  fin 
iand. 

7.  The  quantity  of  fuel,    the  additions,    and  the  hea« 
inuil  be  regulated,  in  order  to  obtain  iron  of  good  quality- 
and  this  quality  muft  likewife,  in  the  firft  prodndt,  be  nece 
farily  different,   according  to  the  nature  of  the  parts  th 
CompoUe  the  ore. 

8.  Two  or  3  tofiiy  viz.  4,  or  6,000  pounds  weight  of  iro 
are  now  run  off  in  24  hours,  at  fome  large  furnaces,  after  t 
•application  of  the  large  bellows ;  whilft  fcarcely  an  hundi 

weight  could  be  obtained  in  a  day  before  that  applicatk 
becaufe  a  large  quantity  of  the  metal  was  left  in  the  dro 
hence,  in  fome  places,  the  flags  of  different  ores,  left  by 
.operators  in  former  times,  are  now  re-melted  to  advant-ra. 
alpqg  with  frelh  ore ;    and,    on   account  of  the  richrs 
of  tl^eff  old  flags  of  different -ores,  fome  people  have  b^ 

mill 


on  accfdemtal  circumftaoces,  arnd  tlic 
x)  of  working. 

hough  iron  is  commonly  mixed  in  t\m 
;nc  kinds  of  earths ;  yet  it  csnnot  iie  a£- 

ferted 

isto  the  opinion,  that  the  metal  urat 'regeneimctd  in 

Mitand  turf  hat  Men  fbttnd  to  atrfWer  tolerably. well^ 
vith  diarcoal,  for  the  fttielting  bf  iron^orei ;  but  1  am 
id,  that  the  attempt  I  mentioned  of  its  ufeat  p.  495^ 
laft  been  found  not  to  anfvrer  the  cttpe6btioiit  that 
m  eoneefved  from  the' flrft  trials.    -Pl>-^  if  i^pUad 

fame  purpofe,  renders  the  /ryii  hard  «cid  brittle  1 
ia  ineonvenienee  is  pMtenMd,  by  prerioufly  coak- 
5  coal,  and  employing  it  in  the  ftate  of  true  «Nii. 
r,  in  his  Jl't  •f  JJififtgf  p*  347*  fayi,  that  piW«}/j, 
f§mb^  and  SePtch^cHth^whiih  imrn  ton  ^hki^a/h  hJte 
and  abound  more  in  bitumen,  m^y  be  ufed  in  the*ifir(t 

of  the  iron  from  its  ore ;  and  if  the  iMm  profcs  not  ib 
lie  as  required,  this  property  may  be  given  to  it,  by 
;  the  metal  a  fecond  time  with  WfkA. 
The  beft  caftAfn^  or  raw^irfffi^  as  much  freed  from 
geneous  matters,  as  the  ufual  procels  of  Smelting  can 
t,  is  not  at  all  malleable^  and  fb  hard  as  perfedly  to 
cHl  the  file. 

In  general  the  impure  caft  iron,  as  run  from  the  otr, 
ted  down  a  fecond  time  in  another  furnace,  iotermixc 
iiarcoal,  A  flrong  blail  of  air  being  impelled  00  tlie 
i  of  the  metal,  its  fufion  is  remarkably  promoted  ;  the 
lickcns  into  a  mafs  called  a  hap^  iv'hich  is  conveyed  un<* 
large  hammer  raifed  by  the  motion  of  a  water-wheel. 
ron  is  there  beaten  into  a  thick  Iquare  form,  is  then 

again  until  almoft  ready  to  inelt ;  and  is  forged  :  by 
repetitions  of  this  procefs,  it  becomes  compleatiy  m^i* 

and  is  at  length  formed  into  bars  for  fale. 

Iron  in  this  (late  of  mii/^^/V//^,  is  ^uch  fofter. than 
,  and  of  a  fibrous  texture.  But  if  it  is  Hill  crude  .and 
,  after  the  above  proccfs,  it  iheivs  chat  .there  iiavc  re* 
1  heterogeneous  matters,  b^ing  hidden  in  its  interiliees', 

mnft  be  expelled  j  for  this,  purpofe  the  iron^m^ft.be 

^ratified 
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ferted  with  Becher,  that  iron  may  be  melted 
out  of  every  earth,  by  adding  only  a  pblogii^ 
ton ;  (ince  in  that  cafe  this  metal  might  al(b 
be  got  out  of  Mujcovy  glsds^  pure  quartz,  chalky 

white 

Gratified  with  charcoaUduft  within  a  proper  furnace,  faeapeil 
up  in  good  quantity  in  Jirata ;  then  the  fire  mud  be  blown 
pretty  ftrongly,  fo  as  to  bring  it  to  a  fufion,  which  is  to  be 
helped  by  the  addition  of  fufible  fcorias,  or  of  fand.  The  fire 
muft  not  be  much  greater  than  neceiTary  to  make  all  theie 
tnelt  as  equally  as  poffible ;  to  obtain  this  end,  the  melted  maft 
snuft  be  agitated  here  and  there  with  poking  rods  of  wrought 
iron,  in  order  to  make  every,  p^rt  feel  alike  the  adion  of 
the  fire  and  air ;  and.  the.  increafing  fcorias  taken  out  once 
or  twice. 

13.  In  the  mean  time  a  great  many  fparklet  will  be 
thrown  out  from  the  iron,  which  diminilh  the  more  as  the 
iron  com4t  nearer  to  the  defired  degree  of  purity,  but  thej 
never  ccafe  entirely*  The  burning  coals  being  then  removed^ 
and  the  icoria  conveyed  out  of  the  fire,  through  a  channel 
made  for  that  purpofe ;  the  iron,  by  leflening  the  violence 
of  the  fire,  grows  folid,  and  m\A  be  taken  out  red-hot,  and 
tried  by  ftriking  it  with  a  hammer.  If  it  proves  crude  fliU^ 
let  the  melting  be  repeated ;  and  when  it  is  at  lafl  fufficientlj 
purified,  it  is  to  be  hammered,  and  extended  various  ways, 
j>y  making  it  red •  hot  many  times  over ;  this  done,  it 
will   no  longer  be  brittle,    even   when  cold,    as   Cramer 

afiertf. 

14.  Caft  iron  has  of  late  been  brought  into  the  mal- 
leable ilace,  by  pafTmg  it  through  rollers,  infiead  of  forging 
it.  Indeed  this  feems  to  be  a  real  improvement  in  the  pro« 
cefs,  as  well  in  point  of  difpacch,  as  in  its  not  requiring 
that  ftill  and  dexterity,  which  forge-men  only  acquire  by 
long  praAice.  If  the  purpofcs  of  commerce  (hould  require 
more  iron  to  be  made,  it  will  be  eafy  to  fabricate  and  ere6t 
roUing  machines,  though  it  might  be  impradicable  to  pro- 
cure expert  forge ^men  in  a  fhort  time. 

13.  This  method  was  difcovered  by  Henry  Cort  of  Gof- 
pprt^  who  obtained  an  exclufive  privilege,  granted  by  the 
)^g^s  paUnt.     Bx  this  p^pcefs  the  raw  or  cait-iron  is  freed 

fronn 
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white  tranjparentjluor^  &c,  which  probijWy  ha$ 
never  yet  been  done. 

Nature  has  befliowed  on  Sweden  an  im« 
menfe  ftore  of  iron  ores;  fo  that  whole  moun- 
tains, in  Tornea  and  Lappmark  in  Lapland, 
conlift  folcljr  of  a  pure,  and  a  very  rich-  iron- 


from  tjt^e  ii&puritieiy  whic]ji  are  not  difcharged  in  the  common 
methods  of  rendering  this  metal  malleable;  for  iron  it 
in  itfelf  a  ilmple  homogeneous  metal ;  and  aU  irop  niuft  be« 
come  equally  good,  if-  it  be  -purified  frpm  the  heterogcpeoat 
and  ubmctalUc  particles  thajt  are  any  ways  mi^ed  with  it. 

x6.  The  ordinary  method  of  converting  cafi  iron  ipto 
ttutiUahle^  is,  as  have  been  feen,  by  employing  gre^t  quan* 
tiiirs  of  charcoal,  which  fumiflies  phlog^fton^  and  remetaU 
l)zes  the  particles,  which  are  unmetallized^  and  mj^ed  with 
Che  heterogeneous  matters  contained  in  the  fuled  mais :  but  ia 
Corr*s  method  there  is  no  need  of  charcoal,  inftead  of  which, 
only  fiea-coal  if  employed ;  becaufe  the  objed  is  not  to  re- 
metallize,  but  only  to  expell  what  is  unmetallic ;  inftead 
of  endeavouring  to  redore  the  calcined  parts  with;  char* 
coal  at  a  great  expence,  ao^^Ul  ^c^ving  the  buiinefs  ua- 
tfone* 

a.  The  iron  ;is  only  heated  and  wrought  Cmply  by  the  heat 
•f  the  flamet  infiead  of  being  mixed  with  the  burning  fuel 
and  alhes,  which  are  not  caiily  difengaged  afterwards  from 
the  metaU      "     * 

t^  The'  method  of  fqueeziog  it  between  the  rollers,  forces 
out  the  melted  flags  from  the  metallic  pores,  and  brings  Its 
merallic  fiBres  into  a  perfctfl  foliclity,  and  clofc  contad^,  fo  that 
they  are  obliged  to  cohere  much  more  perfectly  to  each  other, 
than  by  the  interrupted  and  partial  a^ion  of  the  hammer. 

J.  By  Che  operation  of  being  long  flirred,  thefulphu« 
reous  particles  are  more  difpofed  to  be  difengaged,  and 
arc  burned  away  in  the  form  of  blue  fparks ;  the  metal 
theo  begins  to  curdle,  and  to  lofe  its  fulibility,  like  folder 
i^ben  it  juft  begins  to  fettle  i  the  metallic  particles  meeting 
and  coalefcing  together,  much  like  the  churning  of  milk, 
Vbcfc  the  cream  is  feparated  by  the  union  formed^  between 

•  ■  *  the 


J50  »A8i»   METALS*  Scft.  347^ 

orc«  Li^c  veins  of  ibfi  fame  ore  are  likewife. 
found,  in  almofl  every  province  of  that  lung- 
dooiy  of  fuch  a  nature^  th^t  few  countries  can 
pcoduce  better  or  richer. 

The  m^gnetijcal,  power,  with  refpe£l  to  its. 
principles  aiid  origuij^  is  no  better  UQderfloo4 

than 


the  fibrous  particlei  of  tbe  cheefe.  The  curdles  formed  intoi 
9f  oonne^ed  ma&  become  what  is  called  hofs.  The  proccft 
is  as  follows: 

17.  Five  or  6  hundred  weight  of  raw,  caft'irQn  (and  evea 
of  cMi/hrt  iron),  is  brought  into  a  low  fufiopi  on  a  kind 
of  hearth,  or  low  furnace,  in  which  it  lyes  to  the  deptK 
of  about  6  inches^  One  or  two  workmen  continually  ftir 
this  fufed  mils,  with  long  iron  pokers,  for  about  4  or  {, 
hours •  The  beat  is  then  lowered :  the  men  fafliion  the  iroa 
into  narrow  pieces  of  about  3  i  fat  long,  and  3  inches 
A^uiHre,  with  long  knives  or  chifels  made  for  that  purpofe. 
They  are  then  heated  to  the  welding  degree,  and  ham* 
mered  to  expel  and  fcatter  the  unmetallic  drofs.  Theie 
fiabs  «re  then  formed  to  a  wedge  point  at  one  end,  in 
order  to  adapt  them  to  be  received  between  the  rollers: 
they  are  malieablc  already,  but  they  contain  flill  fome 
drofs. 

i8«  They  are  then  heated  again  to  the  hoteft  weldings 
heat  in  the  air  furnace:  and  immediately  paffed  ttifough  large 
iron-rollers,  turned  by  a  water-wheel,  or  by  horfes.  If  the 
end  prefented  to  the  rollers  (bould  ilip9  inftead  of  eifteriog,  e 
boy  who  ftands  ready,  throws  fome  fand  upon  the  iron,  and 
it  goes  in  ealily.  Much  foreign  and  heterogeneous  matter  is 
fqueczed  out  by  the  rollers;  and  the  iron  comes  out  in  e 
purer  malieable  ftate.  The  fame  heat  will  ferve  to  pafs  the 
iron  through  two  fe*ts  of  rollers,  which  are  groved  fo  as  to 
fafliion  it  into  nailer ods^  or  other  forms ^  according  to  the 
required  purpofes. 

19.  Various  and  repeated  fevere  trials  have  been  ms^de  in 

the  Royal  dock- yards  of  England,  as  I  hare  been  informed, 

in  the  prefence  of  perfons  of  knowledge  and  rank,  to  prove 

the  Jlft^l^hy  mQlUahtlUj^  and  fifineji^  or  Uugbufs  of  this 

I  ^  '        oew 
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than  electricity,  yet  fomething  more  with  re- 
fpeA  to  its  e^eSs.  Though  both  thefe  qua- 
lities  are  now  confidered  as  different  powers^ 
they  may  perhaps  in  time  be  regarded  a$  fome- 
thing nearer  allied  to  each  other. 

The 


new  iron  ;  and  it  has  proved  to  be  equal,  and  even  fonoetimet 
f4pei:iOf  to  the  beft  Swediflt  iron.  But  I  cannot  conceifvey 
indeed,  by  what  lingular  fatality  fo  great  an  improvement 
ill  oiaaufaduring  this  mod  ufeful  metal,  has  not  yet  been 
generally  adopted  by  our  Euglifli  iron-maftere. 

20.  6'////  is  iron  in  an  intermediate  (late,  between  cad-iron 
and  malleable  iron,  which  is  foft  and  tough.  The  iron,  rua 
from  fome  German  ores,  is  found  to  be  a  good  fteelj  when 
foiged  only  to  a  ccrrain  point. 

But  the  beft  ftecl  is  uiually  made  by  cementation  from  the 
beft  forged  iron,  with  matters  chictly  of  the  inflammable 
kind.  Two  parts  of  pounded  charcoal,  and  one  of  wood 
alhes,  is  efteemed  a  good  cement.  The  charcoal  dull  may  bo 
made  of  ^ff/5,  he-ns^  Icthtr^  and  i&a/ri  of  animals,  or  of  any 
of  chcfe  ingredients,  alter  they  arc  burned  in  a  clofe  veilcU 
ciU  they  are  black ;  thefe  being  pulverized,  and  mixed 
with  wood-aihes,  mufi  be  wtll  mixed  together.  The  iron 
ban  ihould  be  of  pure  metal,  not  over  thick,  and  quite  free 
from  heterogeneous  matters :  their  flexibility,  both  when  hot 
and  when  cold,  is  a  very  good  fign  thereof.  A  deep  crucible^ 
two  or  three  inches  higher  than  the  bars,  is  to  receive  part  of 
the  cement,  well  prefled  at  the  bottom,  to  the  height  of  i  ^  inch ; 
and  the  bars  arc  to  be  placed  perpendicularly,  about  one 
inch  diilant  trom  the  fides  of  the  veiTel,  and  from  each  other. 
KA  the  interftices  are  to  be  filled  with  the  lame  cement^ 
and  the  whole  convered  to  the  top  ivith  it  ^  then  a  tile  it 
applied  to  cover  the  vcflel,  flopping  the  joints  with  thin  lute. 

14.  The  crucible  is  then  tu  be  put  in  the  furnace,  and  a 
firong  fire  is  to  be  made  that  it  be  kept  moderately  red  hot  for 
6  or  10  hours  together;  at  the  end  of  which  time  they 
will  be  found  converted  into  fteel.  If  the  cementation 
be  continued  too  long,  tlie  fteel  will  become  exceffively  brittle, 
incapable  of  being  welded,   and  apt  to  crack  and  fly  in 

forging, 
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The  maguetical  power  is  not  iiiDate  in  the 
iron,  but  is  colle£ted  into  it  by  degrees,  as  is 
verified  by  experiments ;  it  may  be  expelled^ 
it  may  vdnKh,  and  becpmp  colledef}  agaiuy  as 

It 


tmi^m 


forging.    On  the  contrary,   fteel  cemented  w^th  abforbent 
earths  is  reduced  to  thd  ftate  of  forged  iron. 

22.  Steel  is  further  purified,  for  making  the  niceft  fciadt 
of  inftrumentSy  fiich  as  lancets^  pen^inivts^  razors^  and  vmri'm 
ous  pieces^  for  the  bed  kind  of  watches^  timg-keeferSf  or  cbrp^ 
mmeters^  and  jf/lrohomicai  ngutators.  This  puri^cation  of 
fleel,  confifts  in  mdting  it  again  with  a  ftrong^  but  regular^ 
fire  in  a  crucible,  the  better  to  free  it  from  the  heterogepeout . 
parts,  and  little  ilaws,  that  may  be  contained  in  it.'  It  it 
then  called  caji-fteel^  when  fufed  into  bars ;  *  which  name, 
however,  docs  not  imply  that  the  pieces,  for  inftance  the  €afl^ 
Jittl  ra%ors^  have  been  really  taft  in  their  prefcnt  (hape  ;  for 

they  mud  be  forged  from  the  bar,  after  it  is  caft.    The  fufioi^ 
mud  have  been  perfect,  fo  that  the  metallic  parts  be  rendered 
uniform.    The  metal  diminifhes  a  little  by  this  procefs,  for  a 
bar  of  common  (leel  36  inches  long,  will  aftefwards  produce^ 
another  only  of  35  ;  if  properly  fufed  and  purified. 

23,  The  caft'fitel  will  not  bear  more  than  a  red  heat  ^ 
otherwife  it  runs  away,  like  fand  under  tbe  hammer,  if  the 
heat  is  pufhcd  to  the  wtlding  degree.  Dr.  Watfon  fayt^ 
that  this  manufacture  of  caft  fteel  was  introduced  at  Sheffield' 
only  about  40  years  ago,  by  one  Waller.  I  knew  this  man,  who 
was  flillliving  about  the  year  2765;  he  dwelled  at  St.  Bar« 
tholomew's  clofe,  and  was  a  galloon -wire  drawer  by  trade. 
The  difficulty  of  procuring  fmall  cylinders  of  good  fteel,  to 
flatten  the  wire  for  lace-work  in  his  bufinefs,  whofe  defied' 
proceeded  from  the  bad  texture  of  the  fieel,  fet  his  imagi- 
nation on  the  enquiry  after  a  method  of  purifying  the  metal  to 
rf-  greater  perfection :  and  he  thought  that  a  new  fufion  of  it. 
was  the  mbfl  likely  to  accomplifli  his  views.  After  fomc  trials^ 
be  at  lad  fucceeded;  but  it  was  foon  known  to'bthcrs,  who 
got  the  advantages  for  thcmfelvcs,  of  which  ill  fate  the  real  in- 
ventor very  bitterly  complained  till  the  end  of  his  life.  His 
own  name  was  even  forgotten,  as  oneHuntfman  pra6tifed  this 
art  to  fuch  an  extent,  that  cafi  Jitei  was  known  under  his 
(ule  name  afterwards. 

24.   But 
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it  were  out  of  the  air:  (ince  the  natu-al  load- 
ftones  for  the  moft  part  occur  in  fmall  veins  to* 
the  day,  whereas  at  a  greater  depth  only  re-* 

fraftory 


34.  But  before  this  difcovery,  made  by  Waller  in  England, 
this  kind  of  (Icel  was  made  ali*eady  in  Germany,  as  Watfon 
aflerts  ;  and  from  thence  fome  fmall  quantities  were  brought 
to  England  at  a  conllderable  price.  Since  that  time  this 
branch  of  bufinefs  is  carried  on  advantageouily  at  Sheffield  ; 
for  the  manufactures  there  furnidi  a  great  abundance  of 
broken  tools  and  old  bits  of  fteel,  at  /7  penny  a  pound, 
which,  afrer  fuficn  and  purification,  fell  for  xo  or  12  times 
as  much. 

35,  It  is  a  valuable  property  of  iron^aftcr  it  is  reduced 
into  the  (late  of  Acel,  that  though  it  is  fufficicntlyfoft  when 
hot  or  when  gradually  cooled,  to  be  formed  without  difficulty 
into  various  tools  and  utenfils  ;  yet  it  may  be  afterwards  ren* 
dered  more  or  lefs  hard,  even  to  an  extreme  degree,  by 
fimply  plunging  it,  when  red-hot,  into  cold  water.  This  it 
called  umpertng.  The  hardnefs  produced  is  greater  in  pro« 
portion,  as  the  fteel  is  hotter,  and  the  water  colder.  Hence 
arifet  the  fuperiority  of  this  metal  for  making  mechanic 
inftniments  or  tools,  by  which  all  other  metals,  and  even 
itfelf,  ZTcfiUd^  drilled^  and  cut.  The  various  degrees  of  hard- 
oefs  given  to  iron,  depend  on  the  quantity  of  ignition  it 
pofleiTes  at  the  moment  of  being  tempered,  which  is  ma« 
nifeited  by  the  fucccffion  of  colours,  exhibited  on  the 
furface  of  the  metal,  in  the  progrefs  of  its  receiving  the 
increafing  heat.  They  are  the  yeliowi/fj-'whrfj  ye/'oiv^  gold* 
€$f$urj  purple^  violet^  deep»blue^  and  yeliowt/h'tuhi/e ;  after 
which,  the  complcat  ignition  takes  place.  They  proceed  from 
a  kind  of  fcorification  on  the  furface  of  the  heated  metal. 

a6.  A  bar  of  clean  white  fteel  may  be  made  to  alTiime  all 
the  above  colours  at  once,  by  placing  one  end  in  the  fire, 
and  keeping  the  othrr  end  out,  which  is  fupp^fcd  of  a  proper 
leng:h  to  remain  cold. 

2j»  Thcfe  colours  fervc  as  d^^ns  to  dircSt  the  nrtift  in  tem- 
pering this  metal.  For  though  ignited  llecl,  hid  Jcnly  quenched 
in  very  cold  water,  proves  exceffivcly  hj  d  and  britllf  ;  y?;t  it 
may  be  reduced  to  the  required  degree  of  temper,  by  heating 

C  c  c  it. 
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fradlory  iron^ores  are  found.  There  is  the 
fame  difference  between  an  artificial  magnet  of 
Dn.Knight^s,  and  a  bar  of  fleel,  whether  of 

the 

_  -  -  u..  m^mm^umm^ ^ 

it,  till  it  exhibits  a  known  colour.   This  is  the  method  employed 
in  this  procefs  by  the  artifls.    As  foon  as  the  piece  of  fiecl 
is  compleatly  ignited,  they  plunge  it  in  a  very  cold  water; 
and  as  foon  as  it  loofes  its  fiery  appearance,  they  take  it 
out,  rub  it    quickly   with  a    file,    or  on  a    plate   covered 
with  fand,    that    it  may  have  a  white  furface*     The  heat, 
which  is  flill  within  the  metal,  foon  begins  to  produce  the 
jfucceffion  of  colours.    If  a  hard  temper  is  defired,  at  fooa 
as  the  yellow  tinge  appears,  the  piece  is  dipped  again,  and 
flirred  about  the  cold  water.    If  the  purple  appears  before 
the  dipping  it,  th^  temper  will  be  fie  for  tools  emploflsd  ia 
working  upon  metals;   if  dipped  while  hlue^  it  will  be  pro- 
per for  fprings,  and  for  other  inilrtiments  fit  to  cut  all  (brtt 
of  foft  fubftances ;  but,  if  the  lafl  pal^  cohur  be  waited  for, 
the  fleel  will  not  be  hard  at  all. 

29.  This  procefs  (liews,  that  the  minuted  particles  oF  the 
metal  are  hurried  by  the  fire  into  a  violent  motioa  among 
themfelves ;  and,  if  the  heat  be  fuddenly  checked,  they  reoaain 

.forcibly  flretchcd  againll  each  other,  and  retained  out  of  their 
natural  pofition;  of  courfe,  they  are  prevented  from  receeding 
or  Aiding  to  another  point  of  mutual  contact,  neither  can  the  me- 
tallic texture  be  then  allowed  to  adapt  itfelf  to  another  Ihape  or 
pofition,  and  receive  a  new  form.  On  this  account,  almoll 
all  foft  metals,  if  capable  of  being  well  hammered,  do  not 
fail  of  becoming  harder  and  lliffcr  after  the  operation ; 
and  their  fpecific  gravities  are  accordingly  increafcd,  becaufe 
the  fame  (]\iantity  of  matter  is  then  compreffed  into  a  Icflcr 
volume;  whilil  it  is  well  known,  that  hard-fteel  is  fpecifically 
lighter  than  after  it  has  bctn  hammered,  viz,  in  the  propor- 
tion of  7,7^'^4  to  7,195,  accorJing  to  Muflchenbroek. 

30.  it  clwrervvis  notice,  that  a  piece  of  iron  is  rendered 
coniiderably  warm  hy  hammering,  fo  as  to  even  become  red 
hot.  It  fcc:ir^  that  phloj^iilon  is  tljcicby  fqucezcd  out  of  the 
miftal,  and  Ifj  inuuediniciy  attra(5led  or  abibrhcd  hy  the  fur- 
rounding  air,  to  which  it  has  the  grcatell  aflinit}^ ;  and 
being  (U'piivoil  ti{  iis  own  fpeciiic  heat;  this  laft  becomes 
'th/ihig  uu  ihc  mclal.     But  after  the  irou  has  been  compleatly 

6  hamn\ercd 
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the  fame  (hape  or  not,  as  between  a  natural 
loadftone,  and  a  blackifli  bkie  iron-ore;  whence 
it  is  ridiculous  to  infift  with  a  certain  author^ 

that 


^■te 


hammered  once,  it  is  aflerted,  that  it  cannot  be  rendered  again 
red  hpt  by  the  fame  operation,  becaufe  no  further  compreffion 
can  then  be  made. 

31.  Hard  fteel  it  the  only  metal  that,  being  (Iruck  flantwife 
with  the  (harp  edge  of  a  flint,  or  of  another  hard  flone, 
produces  fparkt  of  Are.  The  minute  particles  of  the  metal 
are  driven  off  with  extreme  rapidity,  their  phlogifton  is  fet 
ioofe,  inilantly  attradted  by  the  air,  whofe  fpecific  heat^  or 
Jire^  niihet  into  the  metallic  particles,  inflames,  and  burnt 
theai ;  and  they  become  truly  Calcined  into  fcoria,  as  may 
befeen  when  examined  with  a  magnifier;  for  they  are  moftIy,a8 
little  hollow  balls,  about  one  hundredth  of  an  inch  in  diameter, 
of  Mack  or  greyifli  colours,  like  the  cinders  of  a  black-fmith's 
Ibrge. 

ja.  The  theoretic  folution  of  the  two  laft  phxnomena 
have  been  lately  rejciSed  by  the  modt  rn  atrial^  French  PhilofQ* 
pbirSf  who  absolutely  deny  the  very  exiflence  of  what  has 
been  called  pbbgifton  fince  the  time  of  Stahl ;  but,  until  they 
can  give  a  more  intelligible  and  a  better  grounded  etiology 
of  thcfe  fa6b,  by  the  evident  properties  of  their  airs^  every 
philofopher  remains  at  liberty  to  difregard  their  oppofition* 

33*  P.  S«  I  had  forgot  to  obferve  upon  the  text  /,  p.  719* 
that  iron  is  often  manufadtured  fo  as  to  be  150  times,  and  even 
above  630  times  more  valuable  than  gold.  I  lately  weighed 
Ibpac  eommon  watch  pendulum'fpringi  at  Mr.  Tho*  Wright's 
watch-maker  to  the  King,  fuch  as  are  fold  at  half  a  crown  by 
the  London  artiflt  for  common  work ;  and  ten  of  them 
weighed  but  one  Angle  grain.  Hence  one  pound  avoirdupois 
(zryooogr.)  contains  ten  times  as  many  of  thefe  fprings; 
which,  at  half  a  crown  apiece,  amount  to  8750  pounds  JitrL 
The  troy  ounce  of  gold  fells  at  4  pounds  ikrling,  and  the 
pound  (=5760  gr.)  at  48  pounds  fieri,  which  gives  $8,33 
(or  58  pounds  6  fliillings  and  7  pence)  for  each  pound  aver* 
dupois  of  gold  :  and  of  courfe  fi^ji^  ^5^* 

34.  But  the  pendulum-Jpringi  of  the  beft  kind  of  watches^ 
fell  at  half  a  guinea  each  (  and  at  this  rate,  the  above  men* 
tioned  value  muft  be  increafed  in  the  ratio  of  i«  to  4,a:  viz. 

C  a  c  a  of 
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that  no  iron- ore  can  be  attraflcd  by  the  load- 
ftone,  but  what  of  itfelf  contains  fome  magne- 
tical  virtue. 

oif  haif  a  crcujty  to  half  a  gu  nea  :  which  will  amount  to 
36750  pounds  flcrling;  and  this  lum,  divided  by  the  value  of 
this  pound  of  gold,  gives  above  630  to   the  quotient. 

35.  N,B.  2. 1  fliould  have  noti^red  alfo  at  p.  750,  that  theat« 
tradtion  between  the  iron  and  the  load  (lone  is  the  furcft  tell  to 
Jifcover  the  prefence  of  this  metal  in  any  ore  whatever  ;  for 
there  is  not  any  other  body  but  iron,  thit  is  attra6^ed  by  the 
natural  load-ftone,  or  by  the  artificial  magnet,  which  has  the 
very  fame  property,  and  is  compofcd  of  hard  ileel,  properly  im- 
pregnated with  the  m3g[ietic  power. 

36.  But  very  few  iron  ores  are  really  attracted  by  the 
load-rtone,  before  they  have  been  made  red-h^t^  as  Cramer 
afll-rts.  He  dirccfts,  for  this  purpofe,  to  reduce  into  powder 
the  ore  that  is  to  bo  tried,  by  pounding  it  in  a  brafi-tnorUir^ 
but  never  in  an  ircti^rcn-i  the  powder  is  to  be  put  in  a  crucible, 
well  covered  and  luted,  adding  to  the  powder  a  fmall  quantity 
of  tallow  :  then  being  placed  in  a  furnace,  let  it  be  niade 
red-hot,  for  about  one  hour,  in  a  ftrong  fire.  When 
cold,  the  powder  is  to  be  extended  upon  a  fliect  of  fmooth 
paper,  and  applying  very  near  to  it  the  ioad-ftone,  or  the 
magnet ;  if  there  arc  any  particles  of  iron,  they  will  be 
attraded  bv,  and  u-ill  ilick  to  it. 

37.  It  is  rcmnrkMble  that  irc^n,  even  adulterated  with  other 
metals,  ov  fcnji-n-etals,  wiihout  excepting  arlenic,  is  not 
thereby  rendered  altogether  unfit  to  be  attrai"-led  by  the  na- 
tural or  artificial  lor.d-rtone  ;  although  the  power  of  being 
attracted  is  ItHencil,  but  not  extinguiflied,  in  proportion  to 
th'j  iju.'.ntity  oi  the  extraneous  matters 

%^.  Anrimcny  however  is  the  only  metallic  body,  that  can 
prevent  this  artractive  force  bttwecn  iron  and  the  l^ad  flonCi 
as  the  iV.u.e  aurhor  leinaiks.  (N  360  of  Jri  of  EJfjying  Me^ 
tal  ;  p.  141.)  He  adds  alfo  that  fulphnr  fcarccly  prevents 
the  Ihn^.c  r.?r!a:fr:()h  r  hut  Mdoiicr  fays  pofitivt-ly,  that  fulphur 
is  alio  a  liil:ir?.ncc,  that  can  hinder  the  reduced  iron  from 
bcinfy  ntrrincd  by  tnc  load-l;one.  ^S  .  *h:  at  tic  e  Molybdcnc 
1;;  /;;.»  Cliciiiic.il  Dictionary,  it  is  r-iiher  odfl,  that  Co  Jitrlc  no- 
tice has  V'tcri  ti^kcrj  by  other  rriineralogicnl  writers  and  philofo- 
ph'-rs,  of  the  aaicn  of  thefe  uvo  fubuiincf.s  on  this  general 
p*(;p.-rty  of  ir6n  I  l.'he  Edit  or  ^  f  0,71  Bergman^  t^c. 

ORDER 
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Scmi-metals. 


SECT.    348.     (221.) 

Bifmuth,  Tiii-glafs.  Bifmuthum^  Marcojita 
officinalis^  Lat.  jljkbly,  Swed.  Wijmuth^ 
Germ. 


This  femi-metal  is  [^1, 
tf.  Of  a  wliitilh  yellow  colour. 


b.  Of 


[^J  Bifmuth,  or  vifmuth,  is  the  hcavicft  of  all  the  brittle 
metals,  called  femi-mctals. 

Its  i'peciiic  gravity,  according  to  Kirwan,  is  from  9,6co  to 
9,7000. 

N: troys  6cid^  and  aqua  regia,  diflblve  it  perfc<flly. 

The  vitriolic  acid  muft  be  boiled  nearly  to  drynefii  before 
it  a^^s  upon  this  femimetal :  and 

The  muriatic  acid  only  attacks  its  calx. 

The  quantity  of  plilogifton,  which  refills  the  aflion  of  men- 
ilrua  on  it,  is  exprelfed  by  57  ;  and  its  power  of  retaining  it, 
ranks  it  in  the  ftventh  place. 

It  melts  at  the  hea.t  of  494  degrees.      Bergman. 

Its  folution  by  nitrous  acid  is  cryllallifable,  into  quadrila- 
teral pyramids.     IValkiim. 

The  addition  of  pure  water  to  the  nitrous  folution  of 
bifmutli,  precipitates  its  calx,  and  is  the  criterion  by 
which  this  ftmimetal  is  didinguiflied  from  all  other  mrta>s. 

This  white  calx,  called  Magiflcry  of  Hifmuth^  is  ufed  by 
the  fair  fex,  as  a  paint  to  whiten  the  Ikin,  and  improve 
|he    complexion ;     which,    howeveri     it    gradually  impairs 

C  c  c  3  very 
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b.  Of  a  laminated  texture,  yielding  under  the 

hammer,  and  neverthelcfs  very  brittle, 
e.  Its  fpccific  gravity  to  water  is,  as  9,700 ; ; 

1000, 
V.  It  is  very  fufible,  calcines  and  fcorifies  like 

lead,   if  not  rather  eafier,   and  therefore  it 

works  on  the  cuppel.     It  is  conliderably  vo* 

latile  in  the  fire. 
(.  Its  glafs  or  flag  becomes  yellowifli  brown, 

and  has  the  quality  of  retaining  fome  part 

of  the  gold,  if  that  metal  has  been  melted^ 

calcined,  and  vitrified  tvith  it. 
y.  It  may  be  mixed  with  the  other  metals,  e»- 

cept  cobalt  and  zink,  making  them  white 

and  brittle. 


■■■  *«  i< 


very  remarkably.  Strong  fmells,  fulphurcous  vapours,  and 
very  odorous  emanations,  immediately  turn  this  cofmetic. 
into  a  brown  or  black  colour. 

The  magiftery  of  bifmuth  appears  to  have  indeed  feme 
latent  corrofive  quality;  and,  when  freely  ufed  as  a  cof- 
metic, muft  be  very  hurtful.  It  gradually  impairs  the  na- 
tural complexion ;  and  leaves,  for  old  age,  a  coarfe,  dif<* 
agreeable,  and  ugty  Ikin. 

It  is  faid  that  this  magiftery  produces  a  whitenefs  in  grej^ 
Yidd'ijh^  yellow^  or  other  colcurtd  hair ;  but  the  contrary  it 
evinced  by  experiment ;  for  it  changes  the  whiteft  flaxen  hair 
firfl  to  a  yellowjhy  then  to  a  yellowijh-hvovin^  afterwardt 
to  a  dark'btoun^  and  at  laft  to  a  blackijh  colour. 

The  tryal  may  be  made  in  two  ways;  by  boiling  the 
hair  in  water,  along  with  the  magiftery  ;  or  by  applying  the 
magiftery  mixed  with  pomatum,  or  hanging  the  hair  in  the 
fun  grcefed  with  it.  The  oftcncr  this  is  repeated,  the  darker 
will  the  colour  be.  We  may  therefore  judge  from  hence, 
that  this  magiftery  is  lefs  flt  for  the  purpofe  of  cofmetic, 
than  any  other,    that  ever  was  rcconunendcd  to   the   fair 

Ifaft 
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g.   It  is  ibluble  in  aqua-fortis,    without  im« 
parting  to  it  any  colour;  but  to  the  aqua- 
regia  it  gives  a  red  colour,  gnd  may  be  pre- 
cipitated out,  of  both  thefe  folutions  with 
pure  water,  into  a  white-powder,  which  is 
called  Spanijh  white.     It  is  alfo  precipitated 
by  the  acid  of  fea^falt,   which  laft  unites 
with  it,  and  makes  the  Vifmutum  corneum. 
h.    It   amalgamates    eaiily   with    quicklilver* 
Other  metals  are  fo  far  attenuated  by  the 
bifmuth,    when   mixed  with   it,    as  to  be 
flrained  or  forced  along  with  the  quicktilver 
through  fkins  or  leather. 


SECT.     349-     (222.) 

Native  Bifmuth. 

Bifmuth  is  found  in  the  earth. 
A.  Native,  Vifmutum  Nativum  [^]. 

Mod  metallic  fubfVances  unite  with  bifmuth,  and  are  rcn« 
4ered  more  fufible  by  its  addition. 

It  it  ulcd  io  making  pewter^  printers  tyt>es^  folder^  &c. 

The  great  fulibility  of  the  mixture  of  bifmuth,  tin,  and 
lead,  renders  it  of  a  great  ufe  in  making  collars  for  the  axles 
of fome  mechanical  inftruments  to  run  in.  The  Edifr  from 
Neumann,  Nichoifon,  &c. 

[i]  This  is  the  moft  common  of  all  native  meullic 
filbAancct ;  and  b  generally  found  either  in  cubes,  or 
odagons;  or  of  a  dendritical  fonn ;  or  in  that  of  thin  laminae, 
ioTeftiog  the  ores  of  other  metals,  particularly  thoie  of  Co« 
bak ;  from  which  is  eaiily  dt^nguifhed  and  feparated  by  kt 
great  fufibility. 

It  is  faid  to  be  fometimes  found  alloyed  with  filvcr.  la 
fucb  cafe  it  iLay  be  caiily  feparated  by  its  fblution  in  nitrous 

C  c  c  4  acid; 
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. ,  This  refembles  a  regulus  of  bifcnuth,  but 
conlifts  of  fmaller  fcales  or  plates, 
i#  Superficial,  or  in  crufts, 
3.  Solid,  and  compofed  ,of  (mall  cubes.   * 
This  is  found  in,  and  with,  the  cobalt  ore, 
at  Schneeberg  in  Saxony,    and  other  foreign 
places :   Likewife  along  with  the  copper  ore, 
at  Nyberget  in  the  parilh  of  $Cora  Skedwi,  iu 
the  province  of  Dalarne, 


S  E  C  .T.    350.     (323.) 
Bifmutb  Calctform. 

5.  In  form  of  calx,  Vlfmutum  calcifarme. 

I.  Fowdry  or  friable,  Ochra  vifmuti. 

This  is  of  a  whitifti  yellow  colour:  it  is 
found  in  form  of  an  efflorefcence,  to  the  day, 
at  Los,  in  the  province  of  Heliingland* 

It  has  been  cuftomary  to  give  the  name  of 
flowers  of  Bifmutb  to  the  pale  red  calx  of 
ijqbalt,  but  it  is  wrong ;  becaufe  neither  the 
calx  of  bifmuth,  nor  its  folutions,  become 
red,  this  being  a  quality  belonging  to  the 
cobalt  [r]. 

I  have 

acid ;  for,  by  the  addition  of  water,  the  bifmuth  only  will 
be  feparatcd,  and  any  other  metal  will  remain  in  the  fo- 
lution. 

Native  bifmuth  is  of  a  ye11owi(h  white  colour ;  and  fo  fufible 
as  to  melt  at  the  flame  of  a  candle,  when  pure.  The  Editcr 
Jrom  Kirwan  and  Wallerius. 

[4:]  There  arc  greeni/h-yellow  calces  of  bifmuth,  frequently 
found  with  .^Itctcnng  jpartic)cS|  iuteifperfcd  through  fiones  of 

tarioi)« 
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I  have  fccn  a  radiated  criftallifafion  of  a 
metallic  appearance,  which  was  found  at 
Schneebers;,  and  was  likef^ife  calltd  Bifmutb 
Fl€tiven\  but  in  the  fniall  trial  I  was  permuted 
to  make  on  it,  it  did  not  difcover  the  lead 
marks  of  bifmuth,  but  anfwered  rather  to  %ink^ 
if  %ink  may  b?  fuppoled  to  exift  in  a  native 
Aate, 

SECT,     351.     (Additional) 

Bifmutb  mineralized  by  vitriolic  acid. 

This  ore  is  called  IVifmuth  Blutb  by  the 
Germans.  It  is  faid  to  be  of  a  yellowifli,  red- 
difh>  or  variegated  colour;  and  to  be  found 
mixed  with  the  calx  of  bifmuth,  incrufting 
other  ores.     From  Kirwan,  p.  334. 

SECT.     352.     (^24*) 

(Mineralifed  Bifmuth,  Vifmutum  fulpbure  mine^ 

ralijatum  \d\. 

This  is,  with  relped  to  colour  and  appear- 
ance,  like  the  coarfe  teilellated  potter's  lead 

ore; 

Tarions  kinds  ;  filver,  and  other  metals »  are  alfo  found  in  this 
lind  of  ore  :  from  all  which  it  is  feparable  by  folution  in  nitrous 
acidy  at  hat  been  faid  in  note [tf]  to  p.  759.  Kirwan,  p.  333! 
[d^  This  it  chiefly  ibund  in  Sweden ;  is  of  a  bluifti  grey  co- 
lour, oi  a  lamellar  texturci  and  tefleilar  form  like  galena ;  but 
spuch  heavier. 

It 
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ore ;  but  it  confifts  of  very  thin  fquare  plates 
or  flakes,  from  which  it  receives  a  radiated  ap« 
pearance,  when  broken  crofswife. 

I.  With  fulphur,  Vifmuttm  fulpbure  minera'^ 
lifaium.  ' 

"s.  With  large  plates  or  flakes,  from  Baftnas 

at  Riddarlhyttan,   Bafringe  and  Stripas  in 

Weftmanland. 
i.  With   fine  or  fmall  fcales,   from  Jacobs- 

grufvan  at  Riddarlhyttan,    and  the   mines 

at  Los,  in  the  pari(h  of  Farila,  in  HeUing« 

land. 


SECT.     353.    (225.) 
2*  Vlftnutum  ferro  Julphurato  mineralifatumm 

2.  With  fulphurated  iron. 
a*  Of  coarfe,  wedge-like  fcales,  from  Kongra 
ben^  at  Gellebeck  in  Norway  [ej. 


It  fomctimes  prefents  parallel  flrix  like  antimony  ;  and  it« 
coloar  is  variegated.  It  is  faid  to  contain  alfo  (obalt  and 
arfentc. 

This  ore  is  verj^  fulible ;  the  fulphur  moftly  feparates  10 
icorificat'ron  ;  and  it  is  foluble  in  nitrous  acid.    Ft  cm  Kirwaa 

h  554- 

\ej  This  nuneralifed  bifmuth  ore  yields  a  fine  radiated  re- 

f^Mt ;  for  which  realon  it  has  been  ranked  among  the  aati- 

jDonial  ores,    by  thofe  who  have  not  taken  proper  caxiB  Ip 

jBeLt  a  pure  regulus,  or  deftitute  of  fulphur,  froo^  it ;  while 

oihersy^i^who  make  no  diicrenee  between  reg^lc^  apd  pure 

mctats,  have  lUll  more  positively  aflerted  it  to  be  iwriy  an  aa* 

tisBoaiaL  ore«     Thi  j/uth^^^ 

In  bchneeberg  they  have  what  is  caUed  eoiumUtif  biliawtby 

madplumoji  bifmuth ;  the  former  bai  it»  name  from  iti  color^ 

the 
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SECT,     354-     (Additional,) 

Miner alifed  with  Sulphur  and  Arfenic. 

This  ore  of  bifmuth  is  of  a  whitifh-yelloviry 
or  afli-colour  [/J : 

Has  a  (hining  appearance,  and 

Is  compofed  of  Imall  fcales  or  plates,  inter* 
tnixed  very  fmall  yellow  flakes. 

It  is  of  a  hard  and  folid  texture ; 

Sometimes  ftrikes  fire  with  hard  ftecl. 

Has  a  difagreable  fmelly  when  rubbed. 

Does  not  effervefce  with  aqua  forth  i 

But  is  partially  diiTolved  by  the  fame  acid. 

This  folution,  being  diluted  with  water,  be- 
comes a  kind  of  fympathetic  ink ;  as  the  words 

the  latter  from  the  texture.     The  latter  is  faid  to  contaia  a 
great  qantity  of  cobalt*     Bunwch. 

la  the  Jry  way  this  ore  is  extracted  from  its  Sony 
bed,  by  mixing  2  parts  of  the  pulverized  ore  with  one  of 
pounded  glafs,  and  one  of  calcined  borax,  melting  the 
whole  in  a  crucible  lined  with  charcoRl.     Ktrwan^  p.  33^* 

\f]  *•  There  is  alfo  a  grey  bifmuth-ore,  of  the  arfcnicated 
kind,  with  a  ftriated  form,  found  at  HelAnghnd  in  Sweden, 
and  at  jfnnahtrg  in  Saxony. 

2.  Another  ore  of  bifmuth  of  the  fame  kind,  with  varie* 
gated  colours  of  redy  blue^  and  yellow  grey^  is  alfo  found  at 
Sfbiueherg  in  Saxony. 

3*  Striated  with  green  fibres  like  an  jlmiantbus^  at  Mifnia 
in  Germany,  and  at  GilUbick  in  Norway. 

4»  With  yellow-red  (hining  particles,  called  Mines  it  Bip^ 
mutb  Tig' its  in  French,  at  Georgenjlatk  in  Gemoany,  and  at 
Jlwnabgrg  in  Saxony. 

j.  The  miner  a  Bifmuthi  arenacea^  mentioned  by  Walleriut 
imd  Bomare,  belongs  alfo  to  the  fame  kind  of  the  arfenicated* 
CUPS,    Tbt  EJiUr^  Miflj/nm  JBomare. 

writtcQ 


4 


764  BA.SE   METALS,  Seft.  ^^^^ 

written  with  it  on  a  white  paper,  and  dried^ 
are  not  diftinguiflied  by  the  eye ;  but,  ca 
being  heated  before  the  fire,  they  afiiime  a  yel- 
lowi(h-colour.  This  ore  is  found  at  Rappolty 
and  Schneeberg  in  Saxony.  JVallerms  and  Bo^ 
mare. 


SECT.   355.   (226.) 

Ohfervtttlons  on  Bifmuth\g\. 

Although  Mr.  Pott  has,  in  a  feparate  Treatrfc 
en  bitinuth^  (hewn,  that  it  is  diflbtved  without 

giving 

...  '  I-      -        I       - 

r^T  Blfmuth,  or  tin-glifs,  in  its  external  appearance, 
Kas  a  great  rcfcmblancc  to  reculus  of  anffmcrty  and  z/<rr, 
iliffcring  llttre  othf^rwife,  thnn  in  the  largenefs  of  its  plates 
•r  fcalcs ;  and  its  cont raiding  a  ycllowifh  cad  on  the  furface, 
when  expofecl  to  the  air.  But  as  to  its  intrintic  properties^ 
it  is  cxtrcfmety  diucrent  ;  melting  fnr  more  eafily,  not  eva- 
por.iting  i'o  readily,  being  differently  aded  upon  by  acids^ 
producing  different  cffe<fts  upon  other  metallic  bodies,  &c. 

When  bifmuth  is  kept  in  fufion,  and  is  (lirred,  it  foon  caf- 
cincs,  g'Tining  at  tlic  lame  time  an  increafe  in  its  weight  of 
acar  halt  an  oimcc  upon  a  pour.d. 

The  cnlx  irxlrr,  on  railing  the  fire  a  little,  into  a  brownl/ft 
€»r  vcHowifli  g'afs,  '.vhich  promotes  the  vitrification  of  earths, 
and  of  the  rclVac^tory  metallic  calces  more  powerfully:  and* 
corrodes  and  links  through  common  crucibles  more  readily, 
flhan  gl.'rf'3  of  lend  ittelf. 

If  bifmuth  bu  njixed  with  gold  or  filvcr,  a  heat,  that  is  but 
Juft  fufficient  ro  melt  the  mixture,  will  prefently  vitrify  a  part 
of  the  bifmuth,  which  having  no  ac^^ion  on  thefc  pcrfcd  me- 
tals, fcpaxates  and  gUzes  the  crucible  all  round. 

It 
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giving  any  colour  to  the  folution,  and  that  it  is 
precipitated  with  pure  water;  and,  though 
the  mine-mafler  Mr.  Brandt  has  likewife,  in 
the  A£fa  XJpfalienfM  for  the  year  1735*  given 
an  accurate  hiftory  of  the  cobalt;  we  find 
neverihelefs  in  fome  new  authors  Ibch  a  de- 
finition of  bifmuth,  as  includes  at  the  fame 
time  the  principal  charafters  of  the  cobalt,  viz. 


It  melts  a  little  later  than  tin ;  and  feems  to  be  the  mod 
fluid  of  ail  metallic  fubftances* 

When  in  fufion'  it  occupies  lefs  volume  than  in  its  folid 
Aate ;  a  property  peculiar  to  iron  among  metals,  and  itfelf 
among  the  femimeials. 

It  emits  fumes  in  the  fire  as  long  as  it  prefervcs  its  metallic 
ferm.  When  calcined,  or  vitrified,  it  proves  perfectly 
fixed. 

Calx  of  bifmuth,  long  reverberated,  does  not,  as  fomc  pre- 
Tend«  become  red  like  the  calces  of  lead.  It  fcarcdy  retains 
even  the  form  of  a  calx ;  for  a  part  of  the  bifiniich  is  foon  re- 
vived into  its  metallic  appearance  by  the  flanvj.  None  of  the 
dcftru^ible  metallic  bodies  is  fo  caly  of  revival  as  this  femi- 
anetal.  If  the  vcdcl  be  covered,  and  all  intlamable  matters 
excluded,  vitrification  is  the  only  ch:in:;ct  chat  ciihies. 

Bifmuth  cemented  with  fulphur,  rciclily  i-nitcs  with  it, 
and  melts  ealier  than  by  itfclt;  br.t  on  coiitiniiini;  the  fire, 
they  foon  feparate  aL^ain,  the  bif:nut}i  falun^  to  the  bottom, 
and  a  lulphureous  fcuria  i.viniiiig  on  the  fuifuce. 

Calx  of  bifmuth  hkcwife,  very  calily  ablorbs  fulphur,  and 
forms  ^ith  it  a  curious  qecdle-iorni  jivif'S,  exactly  refcmbling 
antimooy,  contracting  a  reildilh  tin<:;f.'  cxtcrn.illy  on  cxpolurc 
to  the  air.  The  quantity  of  fulphur  inibib-jd  is  Lis  thin  half 
the  weight  of  the  calx  ;  a  part  of  the  fulphur  having  fublimcd, 
when  the  operation  was  pv:rformed  in  a  retort,  in  that 
proportion.  ^ 

Silver  adtkd  to  this  concrete,  melts  wl:h  it  in  a  very 
gentle  heat,  into  a  brittle  regulus.  Gold  nlib  unites  with  it, 
but  requires  a  much  llrongcr  fire :  the  compound  is  brittle, 
ia  appearance  like  an  ore,  with  here  and  there  fome  ilrise  or 
duning  particles. 

Copper 
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that  of  giving  to  glafs  a  blue  colour,  and  to 
tinge  fblutions  red.  This  confuiion  proceeds 
from  the  bifmuth  being  commonly  tound 
among  cobalt  ores 9  and  not  being  Separated 
from  it  but  by  the  way  of  eliquation  ;  during 
i;vhich  the  cobalt,  as  being  lefs  fufible,  re«- 
mains,  and  is  by  the  workmen  called  Flfmui 
graupCj  or  Bifmuth  grains. 

This 


Copper  melts  with  it  in  a  fmall  heat,  with  remarkable 
facility;  and  after  they  have  been  united,  the  compound 
continues  to  retain  its  extraordinary  fufibility.  On  .the  addi- 
tion of  lead  to  this  compound,  a  new  combination  takes 
place ;  the  copper  and  fuiphur  a  rife  to  the  furface  in  icoria 
refembling  an  ore,  whilfi  the  bifmuth  and  lead  form  a  rega« 
lus  at  the  bottom.     . 

Zinc  and  bifmuth  do  not  unite  together,  the  zinc  flowing 
diftin6t  upon  the  furface,  and  burning  as  it  does  by  itfeif. 

Mercury^  forms  with  bifmuth  an  amalgam,  which  readily 
adheres  to  iron.  If  the  iron,  coated  with  the  amalgam,  be 
expofed  to  the  fire,  the  mercury  exhales,  and  greateft  part  of 
the  bifmuth  remains  fixed  upon  the  iron,  which  then  looks  at 
if  it  had  been  filvercd. 

If  mixtures  of  bifmuth,  with  fome  other  metals,  particu- 
larly lead,  be  amalgamated,  the  lead  is  found  to  be  fo  atte* 
nuatcd,  as  to  pafs  with  the  quickfilver  through  leather. 
On  (landing,  the  bifmuth  is  thrown  up  to  the  furface  in  form 
of  a  dark-coloured  powder,  the  lead  remaining  diifolved  ia 
the  quickfilver. 

Equal  parts  of  lead,  tin,  and  bifmuth,  form  a  blackifli 
iparkling  compound,  refembling  the  fmall-diced  ores  of  lead* 

The  fi>ecif]c  gravity  of  a  mixture  of  bifmuth  and  copper, 
is  exa6lly  the  mean  gravity  of  that  of  the  two  ingredien:s  un* 
mixed.  But  mixtures  of  it  with  iron  are  fpecifically  lighter 
than  the  ingredients  feparately :  whliil  mixtures  of  bifmuth 
with  gold,  filver,  tin,  lead,  and  reguliis  of  antimony,  are 
heavier  than  before  by  themfelves  feparately. 

Tin  being  too  foft  of  itfeif  for  making  veiTcls  and  utenliii 
for  common  ufei  ii  generally  worked  with  fome  additional 

faetalUc 
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Tliis  error  is  excufable  in  thofe  who  do  not: 
pretend  to  maintain  and  vindicate  their  ignor** 
mce^  it  having  been  the  fate  of  the  femi- 
metals  to  be  but  very  little  examined.  If  the 
akhemifts  had  not  thought  the  quicl^lilver,  an- 
timony, and  zinki  fit  for  their  purpofes,  we 
ihould  very  likely  have  flill  Wanted  many  of 

thofe 


mettllic  matters,  of  which  bifmuth  is  one  of  the  principul. 
This  mixed  metal  is  called  pewtgr  in  England,  and  conftantly 
mtfttken  abroad  for  pure  tin,  being  called  by  the  name 
ef  this  laft  metal.    See  the  note  N^  9  to  page  643. 

Bifmuth  being  eafier  to  fufe  than  lead  or  tin,  it  mixed  witk 
both   to  make  a  proper  folder  for  each. 

Thh  femi-metal  being  reduced  to  powder,  and  applied, 
with  the  white  of  eggs,  upon  turned  wood,  makes  it  look  at 
filTcred,  after  it  it  diyed,  and  properly  rnbbed  over  with  « 
liard  polifher* 

Bifmuth  is  preferable  to  lead  for  purifying  gold  and  filver 

l»y  cttpeilatton,   fcorification,   &c.     For  it  more  effedually 

promotes  the  deftru6tion  of  the  imperfect  metals^  and  the 

nitrification  of  the  earths,  calces,  or  any  refractory  matters 

l>lefided  with  them ;  as  it  procures  a  greater  tenuity  in  the 

fiifioo,  than  lead  is  capable  of  producing.    In  all  the  opera* 

tiont  of  this  kind,  where  fulphur  makes  one  of  the  hetero« 

l^etieous   matters,    bifmuth   is  of    the    greateft   advantage ; 

namely,  on  account  of  its  forming  with  that  concrete  an  est- 

^  tremely   fullble  mafs,    whilft   lead  combined  with  fulphur^ 

proves  extremely  refradory. 

Bifmuth  has  been  too  often  employed  for  the  adulteration 
of  quick filver,  as  rendering  a  very  coniiderable  proportion 
of  lead  intimately  united  with  it.  One  part  of  this  laft 
metal,  mixed  with  an  equal  one  of  bifmuth,  may  be  in(;or- 
porated  with  three  of  quickfilver,  without  atifedting  its 
fluidity.  Quickfilver  thus  adulterated  is  not  only  unfit 
for  medicinal  uies,  but  even  for  the  common  mechanic 
purpofes  of  gilding  and  filvering ;  as  the  workmen  find 
in  this  cafe,  that  it  leaves  upon  the  gold  or  filver  a  livid 
leaden  hue,  which  fpoili  the  proper  fine  appearance  of  the 

work« 
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thoQc  adrant2ses  which  tb^r  izixi   doq  in 

B^fmuth,  it  IS  irjf,  hi;  Iiii^i:;  hi  i& 
time  bitn  ia  iGme  rivojr  tt:::!  io;TC3  ;  but 
it  icon  loft  its  crti.::  zr.i  ttis  f^f:  :o  diolb 

than 

voft      If  t\t    i'>  ..'c   ;i    •:::':--riri:r,    tit    rDerr^rr    =:ij  be 

of  iVjCffXiS'VCy  tj*jii  to  •  'TT  i-.^.^i  I.  ^   ^  ^Ti.y±  «.zc^r£C  S^ 

Some   fij   tii:    ::.c    '.::""  .•:i    ti-:.:,    -r   j^j^l;  aurtMmm 
of  biifi.  a  ■  h ,    n*  i v  i<  -_-  .t.  >  y.  c  •!   i  j  r    .1.  i  ■. .  1^  ->*»jr  §i  lis,  in 

it  only  proc^ecs  frora  ibe  acc-CCLii.  zcLkn^2c  c:  cubalt^ 
which  ift  i-Jo^T'iirti  fou-d  n-.t-rij  v  ;:;  rhi  cr^i  :f  bcij::.;::h. 

in  ofti^  f^t'i^  v-l'.::^  btic:;  n.-Atw^-l:h  a  ;^:^:2:ed  loia- 
cion  of  fea-fal:,  2nd  •.-:rp:ir.--c:.,  -i^'is  s  rcj-iaih  iAti 
i!s  «ra7cry  frjiUtion  xi  'be  ci:r;:j»  •  "/--^r,  c:l..c4:  the  Gtetn 
Sf9ftdniu  I-iit  lUf^i^li  rr.ere  is  ^  r.^;  'T.prcpr.£:v  in  calling 
it  grect^  whtr*  ii  .5  in  ri  i  a  .-;  ;  .::.;'.  I:  i3y  words 
arc  wriitcn  u-.th  tiii  i..";:  on  ••:.,;  ;''-;>:^r,  :bi  citiTisdcrs 
d:fappc:'r  as  fvin  cl  ::irv  -rt  ii:/  ;  'r ::  <.  *  h^-ir.^  :ic  paper 
to  the  fir;:,  thtv  Ikcoi-c  ^^r.vi  l-.  i  .zg-.'.^i  cii  c>.*..ag  ihcy 
diCippcar  2g:ti:i,   ?.\1  •hir  rfr,.-.:.-  .  .:-y  n-.:r.'rcr  c:  tisics. 

According  tr,  ^'ji:  -c-,  :ljs  v.-^mj  v.r:::c::  '*;:a  this  fvm- 
patbciic  ink  irr.y  '.n-*  !j?  re  c. rid  Ic^ij'.c,  by  wetting 
ckcm  with  a  fpi.-^ge  or  ;:v:..ci!  c:^<>cg  in  £=.  iqiieous  folatioi^ 
ol  licpar  I'i !;..-;  ::is, 

'i'hc  c>.pcri!;.c:.*%  fiircftfJ  be":,  v.hfn  the  tinchire,  drawn 
from  rhc  cilciii-  1  die  »#.*'  bi.rriut.j.  i-  Hi-xcvj  -."^iiii  a  iblution  of 
one  loiirto  ot  i;-  •.•jtjl'^.:  #f  ici-i" .:;  :'.■.;■  ir.:x:jrc  i?  then  cvji- 
p'jrared  i'rr.r-.it  :o  (*:;;'::*:,  anil  ihi;  rc.id.iu.n  is  diJblved  in 
uztcr,  Willi  ii  then  '..j  :y.n;^:*:e:ic  ink.  If  the  tindurc 
Le  n.i::'.-d  "i'l.  n.:  e  ur  I  *:.2X,  i^  "read  of  i'.j  lilt,  the  charac- 
ters v.  i.i  iiccOi.-iv:  •  -./:  r  i:ui  .d  •  1.  n  vv-iTn.cJ  ;  ana  if  fea>filt 
i*  :iit»-r.-  .-'k's  ■,  iL  '  r/  -4  i..'.  n,  i'.oy  wll  'j^coinc  3  w«' ;  but  if 
n.iAcd  V.  ;rli  -.i"  .'.  t..  .ic.i.;.;  :.)  i..:i::r.:e  the  aciJ,  they  change 
iM  luri'ii!    -'iwi  ;«v/ ..clou:   by  btiij. 

Bifa)u(h 
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than  of  making  gold  and  the  univerfal  medi- 
cine ;  as  to  pewterers,  tin-workers,  and  other 
tradefmen,  who  find  their  advantage  in  the  fu- 
Ability  of  this  femi-metal^  and  its  giving  co- 
lour and  hardnefs  to  tin  and  lead. 


SECT.    3s6.    (227.) 

3.   Zinc,  Spelter.     Zincum^  Marchajtta  aurea^ 
Zinetbum^  Lat.    Spiauter^  Swed. 

General  properties  ofZink. 

This  iemimetal  is  didiuguifhed  from  other 
<K^ctallic  fubfiances  by  the  following  qualities : 
^«     Its  colour  comes  neareft  to  that  of  lead,  but 

it  does  not  fo  eafily  tarnifh  \a\. 

It 


Sifonith  11  rood  commonly  lodged  in  cobalt-ores ;    and, 

^•"licn  they  «rc  of  a  high  ndy  or  peach^hloom  colour,  they  are 

^^llcd  Bifmuth  bloom^  or  Flowers  of  Blfmuth.     It  was  for- 

*^«riy  believed,  and  fome  are  Aill  of  opinion,  that  Bifmuth 

S^vet  to  glaft  the  fame  blue-colcur  as  the  cobalt  does;  bc- 

^^iife  the  drofs  which  remains  after  the  Bifmuth  has  been 

i^^lted  out,  called  Bifmuth^grain  by  the  fmelters,  produces 

fomctimet  that  effect.     But,  as  no  fuch  grains  or  colouring 

^^rth   remain  from    pure  bifmuth,    it   is    plain   that   thii 

Quality  muft  arife  from  fomething  that  was  mixed  with  the 

l^fiiiucby  which  undoubtedly  is  nothing  elfe  but  fome  par- 

^^^  mixture  of  the  cobalt  ore,    that  was  contained  along 

vith  the  bifmuth.     Gellert's  Metal.  Cbrm.  pag.  61.     Ihe 

£€iit9r^  cbi/Jfy  from  ^cnmsLtin^  Lewis,  &c» 

t«]  Zinc  it  the  mod  malleable  of  all  the  femi-metals. 
Its  fpeciiic  gravity  is=6862,  according  to  Bergman ;  and 
Kirwin  aflerti  it  to  to  be  from  6,900  to  71240. 

D  d  d  It 
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b.  It  (hews  a  texture,  when  it  is  broken,  as, 
if  it  were  .compounded  of  flat  pyramids. 

c.  Its  fpecific  gravity  to  water  is,  as  6,000  or 
70CO  : :  1000. 

d.  It  melts  in  the  fire  before  it  has  acquired 
a  glowing  heat ;  but  when  it  has  gained 
that  degree  of  heat,  it  burns  with  a  flame 
of  a  changeable  colour,  between  blue  and 
yellow;  and  if  in  an  open  fire,  the  calx 
rifes  in  form  of  foft  white  flowers  [b]  ;  but  if 
in   a  covered  velTel,   with  the  addition  of 

■  ■•  ""  ' 

It  melts  at  a  lower  heat  than  copper  ov  Jilvcr  \  but  at  a 
higher  degree  than  lead  or  /iw,  according  to  K'n  wan^  pog.  3 1 2. 
Bergman  affirms  its  meting  to  be  at  the  699°  of  Fahrenheit's 
thermometer. 

When  broken  it  looks  sw  if  its  whole  fextnrc  was  a  com- 
pound of  loofe  cubical  grains.  GtlUrt*s  MetalU  Chymif. 
chap.  7.  p.  3«« 

Itcannot  be  reduced  intopowder  under  the  hannmcr  like  other 
femi-metals.  When  h  is  wanted  vei*^  much  divided^it  mufibe 
granulated,  by  pouring  it  while  fufcd  into  cold  water:  or 
iiledy  which  is  very  tedious,  as  it  AufFs  and  fills  the  teeth  ol 
the  file.  But  if  it  be  heated  the  mod  poifible  without  fufing 
it,  Macquer  alTerts,  that  it  becomes  fo  brittle  as  to  be  pulve* 
rifcd  in  a  mortar. 

This  property  is  very  different  from  that  of  metals^  which 
become  more  dudilc  by  the  action  of  fire. 

The  facets  which  the  pigs  of  zinc  prefent  in  their  fra£^ure, 
indicate  that  it  is  cryflallifable :  and  Mongez  found  that 
its  cryflallization  conhlls  of  bundles  of  fmali  quadrangular 
prifms,  varioudy  dilpofed  on  all  fides,  of  a  blue  colour,  which 
changes  if  expofcd  to  the  air.     Fourooy. 

[^J  Thefc  are  called  Flowers  of  Zinc^  which  arc  very  fixed 
in  the  fire,  and  fohiblc  in  acids.     Kirwan. 

The  calces  of  all  metals  and  femi-mctals  may  be  re- 
duced again  into  their  nr.etallic  form,  by  the  addition  of 
proper  phlogiitic  fubilances  ;  but  the  while  caU  of  zinc  ad- 
uiits  of  no  redudtiou.     Cramtr. 

fome 
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ibme  inflammable  fubftance,  it  is  diflilled  in 
a  metallic  form  ;  in  which  operation,  how* 
ever,  part  of  it  is  (bmetimes  found  vitrified. 
e.  It  unites  with  all  the  metals',  except  bif- 
muth,  and  makes  them  volatile  [c]«  It  is 
however  not  eafy  to  unite  it  with  iron  with- 
out the  addition  of  fulphur  [d^.     It  has  the 


[c]  Zinc  alfo  docs  not  mix  in  fufion  with  Nickel,  nor 
with  Bifmuth.  Ho«v  carefully  foever  it  be  flirred  and  mixed 
with  either  of  thefe^  the  zitiC|  when  grown  cold,  is  found  dif- 
tin6^  upon  the  furface,  fo  as  to  be  readily  feparated  by  a 
blow. 

It  brightens  the  colour  of  iron  almoft  into  a  filver  hue;  rhangci 
that  of  copper  to  a  yellow^  or  gold  colour,  as  mentioned  pag. 
676.  and  note  [^]  pag,  707.  but  greatly  debafes  the  colour  of 
gold  and  deilroys  its  malleability.  One  hundredth  part  of 
zinc  renders  this  moil  dudtile  metal  britde  and  intradtable.  A 
mixture  of  equal  parts  of  gold  and  zinc  forms  a  very  hard, 
white  metal,  which  bears  a  line  polifh,  and  was  propofed  by 
Hellot  for  making  fpecula  of  refledting  tclefcopes,  as 
it  never  rufls  nor  tarniQies  when  expofed  to  the  air. 

It  improves  the  colour  and  ludre  of  lead  and  tin,  rendering 
them  firmer,  and  confequcntly  fitter  for  fundry  mechanic 
uiet.  Lead  will  bear  an  equal  weight  of  zinc,  without  loiing 
too  much  of  its  malleability. 

Arfenic,  however,  which  whitens  all  other  metals,  renders 
zinc  black  and  friable ;  and  when  this  mixture  is  made  in 
dofe  veifels,  an  agreeable  aromatic  odour  is  perceived  on 
opening  them.     Lewis. 

[</]  Zinc,  however,  does  not  unite  in  the  leaft  with 
fulphur,  or  with  crude  antimony,  which  fcorify  all  other  me- 
tallic fubilances,  except  gold  and  platina  ;  nor  with  compo]!- 
tioos  of  fulphur  and  fixed  alcaltne  falts,  as  /ivcr  of  fulphur ; 
which  diflblve  gold  itfclf.  Hence  zinc  may  be  purified  from 
the  lead,  of  which  it  commonly  has  fome  admixture,  by 
injed^ing  fulphur  upon  it  in  fufion ;  for  the  lead  is  ab-* 
forbed  by  the  fulphur,  and  forms  with  it  a  concrete,  which 
floats  unmcltcd  on  the  furface,  and  may  be  eafily  fcummed 
off.    Ltwiu 

D  d  d  2  ftrongeft 
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ftrongeft  attraction  to  gold  and  copper, 
and  this  laft  mletal  acquires  a  yellow  colour 
by  it ;  \;vhich  has  occafioned  many  experi* 
ments  to  be  made  to  produce  new  metallic 
compofitions  [^  ]. 

y.  It  is  diffolved  by  all  the  acids :  of  thefc  the 
vitriolic  acid  has  the  Arongeft  attradion  to 
it ;  yet  it  does  not  dilTolve  it,  if  it  be  not 
previoufly  diluted  with  much  water.  The 
abundance  of  phlogifton  in  this  femi-metal 
is  perhaps  the  reafon  of  its  ftrong  attradton 
to  the  vitriolic  acid. 

g.  Quicklilvcr  amalgamates  more  eafily  witK 
zinc  than  with  copper,  by  which  means  it 
IS  feparated  from  compoiitions  made  with 
copper. 

h.  It  feems  to  become  cle^lrical  by  friftioD, 
and  then  its  fmaller  particles  are  attraded 
by  the  loadftone ;  which  eftecfts  arc  not  yet 
perfedlly  inveftigated ;  but  they  may  excite 
philofophers  to  make  farther  experimental 
in  order  to  difcover  whether  the  eledrical 
power  fhevvs  itfelf  in  the  metals,  by  being 
attradled  by  the  loadftone,  or  whether  the 
magnetic  power  can  be  exerted  on  other  me- 
tals  than  iron  [fj. 

SECT. 


[^]  The  procefs  for  giving  the  yellow  colour  to  copper, 
by  the  mixture  of  zinc,  and  of  its  ore  called  Calamine^  has 
been  defcribed  in  Scc^.  332.  pag.  707.  Sec  alfo  N^  3,  of 
the  note  to  p.  67 a.     7he  Editor. 

[y*]  It  has  be^n  faid,  already,  in  the  note  to  p.  7j6w 
that  no  other  metal  heHdes  iron,  or  in  which  fome  iroa 
particles  are  contained,  has  any  true  attrition  to  the  load- 
ftone* 
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SECT.     3S7-    (Additional) 

Native  Zinc. 

Zinc  has  been  found  native,  though  rarely, 
in  the  form  of  thin  and  flexible  filaments,  of  a 
grey  colour,  which  were  eafily  inflamed,  when 
applied  to  a  fire. 

Bomare  afTerts  to  have  feen  many  fmall  pieces 
of  native  zinc  among  the  calamine-mines  ia 
the  Duchy  of  Limbourg,  and  in  the  zinc- 
mines  at  Goflar,  where  this  femi-metal  was 
always  furrounded  by  a  kind  of  ferrugineous 
yellow  earth,  or  ochraceous  fubftances;  and 
adds,  that  he  did  not  know  any  author  who 
bad  mentiooed  the  exigence  of  this  native 
jxnc  at  Goflar. 

Various  mineralogies  have  entertained, 
indeed,  their  doubts,  about  native  zinc  ; 
but  this  being  a  fimple  negative  argument, 
cannot  invalidate  the  pofitive  affertion  of  fuch 
an  eye-witnefs  as  Bomare.  Befides,  our  own 
Author  (peaks  very  pofitively  in  the  following 
Scft,  361.  of  zinc  in  a  metallic form^  mineralifed 
by  fulphur;  and  there  is  not  the  leaft  con- 
tradidtion,  in  admitting  that  it  may  be  equally 
found  alone  without  any  mineralizer. 

The  Editor. 

mi  

&>ae*    Even  pieces  ot  brals  and  other  metals,  which  Ihcw  n Jt 

the  leaft  attraction  to  the  magnet,  if  they  are  hammered,  or 

pounded  in  an  iron  mortar,  or  with  an  iron-peftle,  or  ham* 

ner,  are  found  often  to  have  acquired  a  magnetical  power,  aU 

tbough  there  be  not  the  lead  vifible  particles  of  the  iron  at- 

**ch«l  to  them.     Sn  however  Sc£t.  389.  andfgl.  The  Eiitor. 

Ddd3  SECT. 
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SECT.     358.    (228.) 

Zinc  in  a  zalctform  Jlate. 

Zinc  IS  found, 
A.  In  form  of  calx,   Zlncum  calaforme  natti-* 

rale. 

I.  Pure,  Minera  zinci calctformh pura. 
a.  Indurated,  Indurata. 

1.  Solid. 

2.  Cryftallifed. 

This  is  of  a  whitifh  grey  colour,  and  its  ex*^ 
ternal  appearance  is  like  that  of  a  lead  fparj  \l 
cannot  be  defcribed,  but  is  eafily  known  by  an 
experienced  eye.  It  looks  very  like  an  arti- 
ficial glafs  of  zinc,  and  is  found  among  other 
Calamines  at  Namur,  and  in  England  [^]. 

SECT, 


[a]  The  pure  zinc-ore,  according  to  Bergman,  is  minera- 
lized by  the  aerial  acid\  and  is  generally  dillinguinied  by  the 
name  vitreous^  on  account  oF  its  linnlarity  to  the  artificial  glafi 
of  zinc  ;  as  the  Author  remarks  in  the  text,  it  is*  ibmctimcs 
hard  enough  to  flrike  fire  with  h;ird  ftccl,  becomes  ycUcnr 
when  roafttd,  effervefces,  and  dilFolves  almnll  intircly  with 
acids,  particularly  the  vitriolic  mid  marine.  Hrunnich 
iays,  that  this  ore  is  fometimcs   fuuuJ  in  the  form  oi  Jlc^^ 

The  Englifli  mines  at  Mendip  hills  contain  a  good  deal  of 
calamine;  among  Icvcral  varieties,  1  got  om«  in  polyhedral 
Cf-yftals,  as  a  very  Icarce  one.  The  miners  call  it  Bony  Caia" 
V^iyie.  y.  li.  FotyUr, 

The 
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SECT.     SS9'    (Part  of  228.) 

Calamine. 

1.  Mixed,  'Minera   zinei  calciformis  impura. 
€1.  With  a  martial  ochre,  Ochra  Jive  calx  zinci 
mariialis. 

Xs    Half  indurated,    Ocbra  zinci  induratd. 
Calamine,  Lapis  calaminaris  \a]. 

Whitifli 

The  sine  fpar  is  of  a  whitidi,  grey,  bluifli-grey,  or  yeU 
lowiih  colour,  and  of  a  hardnefs  generally  fufiicient  to  ftrikc 
£re  with  ftecl. 

In  its  fradture  it  refembles  quartz.  It  is  amorphous^  ftalac* 
titical,  or  cryftallized  in  groups,  and  weighty. 

By  calcination  it  lofes  -f  of  its  weight,  without  emiting  any 
fulphureous  or  arfenical  i'mell. 

It  infufiblc  in  the  ftrongeft  heat,  either  fingly  or  with 
mineral  alkali ;  but  is  fufible  either  with  borax  or  mi- 
crocofmic  fait. 

In  the  mineral  acids  it  is  foluble  with  effervefcence :  and, 
with  the  vitriolic,  affords  vitriol  of  zinc. 

100  gr.  of  this  ore  contains  about  6$  of  the  calx  of  zinc, 
28  of  aerial  acid,  6  of  water,  one  of  iron,  and  fomecimes  a 
little  filex.     Tht  Editor^  from  Kirwan,  p.  3i3, 

[«3  Calamine  is  of  various  colours,  vtz^  white,  grey, 
yellow,  brown,  or  red.  It  is  not  fo  brittle  as  the  tutenago- 
ore ;  but  is  of  various  degrees  of  harducfs,  though  fcarcely 
fo  hard  as  to  Arike  fire  with  (led. 

Its  Aructure  is  either  equable  or  cellular ;  and  its  form 
is  cither  amorphous,  or  crydallizcd,  or  flaUdlitical. 

When  calcined  it  lofes  no  part  of  its  weight,  except  it 
be  mixed  with  charcoal,  and  then  flowers  of  zinc  fub- 
li  I  e. 

It  is  foluble  in  acids  ^  and,  with  the  vitt  io'ic^  aff(>rds  vitriol $f 
iron  at  well  as  of  zinc ;  which  (liews  that  the  iron  it  coataint 
IS  not  roucii  dephlogiiHcatcd. 

D  d  d  4  Jhe 
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a.  Whitifti    yellow,    from  Tarnovitz  in   Si- 
lefia,  England,  and  Aix-la-Chapelle« 

b.  Reddi(h*brown,  from  Poland  and  Namur. 
This  feems  to  be  a  mouldered  or  weathered 

blende. 

2.  b.  With  a  martial  clay  or  bole,  from  HolU 
berget  in  Norberke,  ia  Weftmanland.   Se£l:« 

135,    (86.)^- 

c.  With  ^  lead  ore  and  iron,  England. 

The  fpecific  gravity  of  the  beft  fort,  that  is  the  grey,  it 
«^{,ooo.-  1 00  parts  of  this  afforded  to  Bergman  84  of  c€dx 
of  zinCf  3  of  iron^  i  of  argiil^  and  11  ofJiUx.  But  in  other 
fpccimcns,  thcfc  proportions  arc  vciy  different.  A  good 
ore  ihould  afford  at  leaff  30  per  ant;  and  its  fpecific  gnvitj 
ihould  be  about  4,400,  or  5,000. 

Some  of  thefe  ores  are  not  fo  poor  as  not  to  contaia  abovio 
4  per  cent,  of  calx  of  zinc. 

Calamines  contain  fometimes  a  mixture  of  caloareous 
earrh  and  lead.  Moft  of  the  Engliih  calamines  contaia 
lead.    Kirwan,  p.  315* 

The  futenagt^erey  brought  from  China,  and  analjrfed 
by  Eageflrom,  is  an  ore  of  zinc,  in  which  a  notable  propor* 
tion  of  iron  is  contained.  It  was  of  a  white  colour,  inter* 
fperied  with  red  ftreaks  of  calx  of  iron,  and  fo  brittle  as  to 
be  eafily  broken  betwixt  the  fingers.  It  did  not  lofe  weight 
by  being  roafted ;  was  foluble  in  the  mineral  acids,  particu- 
larly with  the  affiliance  of  heat;  and,  with  the  vitriolic, 
afforded  vitriol  both  of  zinc  and  of  iron.  The  quantity  ef 
fixed  air  was  fo  fmall  as  to  be  abforbed  by  the  folution*  It 
contained  from  60  to  90  per  cent,  of  zinc :  the  remainder  was 
iron,  and  a  fmall  proportion  of  argill.  Biddheim  difcovei^ 
alfo  this  variety  of  zinc-ore  in  Germany;  which  contained  alfo 
a  little  iron  and  fomeyi/r;r.     The  Editor  from  Klrwzn^  p.  314, 
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SECT.    360.    (Additional.) 

Zeolytiform  Zinc^ore. 

The  real  contents  of  this  fubftance  were  firft 
difcovered  by  Pelletier,  a  mod  accurate  Part- 
fian  chymiih 

It  was  long  taken  for  a  zeolite,  being  of 
a  pearl -colour,  cryftallifed^  and  (enii-traafli 
parent. 

It  coniided  of  laminae,  diverging  frona  dif- 
ferent centers : 

And  becoming  gelatinous  with  acids. 

It  was  commonly  called  Zeoiyte  of  Frn 
burgh. 

And  contains  48  to  5a  per  cent,  of  quartz^ 
36  of  calx  of  zinc,  and  8  or  j  a  of  water.  £d« 
trom  Kirwan,  p.  318. 

SECT.     361.    (229.) 

Zlncum  Mineraltfatum. 

B.  Mineralifed  zink, 

1.  With  fulphurated  iron,  Zlncum  ferro  fid* 
pburato  miner alijatum.  Blende,  Mock- 
lead,  Black  jack,  Mock  ore :  the  Pfeud<t* 
galena  and  Blende  of  the  Germans  [^J. 

Mineralifed 


[tf]  According  to  Moogez,    the  pfeudo  galena   is  foroe- 
tioief  iexni«tranfpareQt,  and  cryfiallifed ;  and  aimoft  alwayt 

intermixed 
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a.  Miiieralifed  zinc  in  a  metallic  form,  Zincum 
forma  metallica  fubburatum.     Zink  ore* 
This  is  of  a  nictallic  blueiQi  grey  colour, 
neither  perfeftlv  clear  as  a  potter's  ore,  nor  fo 
dark  as  the  Swedim  iron  ores  [^]. 

'I«_Of  a  fine  cubical  or  fcaly  texture,  from 
^     •  China,  Kpnglberg,  and  Jarllberg  in  Nor- 
way. 
2.  Steel*grained,  from  Bowallen  and  Skien- 
fhyttan^  in  the  pari(h  of  Tuna,  in  Da- 
larne. 


intermixed  with  ^/v/r,  Uad^  copper^  arfenic^  and  other  me- 
talsy  as  well-  «s  wiih  argiUaficoui  and  calcareous  earth. 
But|  as  Bergman  obferves,  the  %inc^  iron^  and  fulphur^  are 
the  only  neccflar/  ingredients  for  the  formation  of  this 
ore, 

«     £3]  The  principal  varieties  o^  blendt^  OTpfiudo^gaUna^  arc, 
'.   z.  The 'Scaly  form,   and  that  compofed  pf  fmail  cubes, 
fimilar  to  the  galena.     It  is  of  a  dark  grey  colour,  and  fomc* 
times  flrikes  fire  with  hard  flcel, 

.-!.  The  fcaly  greenifli- black  coloured  ore,  refembling  pitch, 
called  Pcchblende  by  the  Germans.   See  the  following  Se^ion. 
^.  The  red  coloured,  which  produces  a  reddiih  powder 
when  fcraped  with  a  knife,  and  turns  yellowifh  by  calcina- 
tion. 

4.  The  phofphoric,  or  fparkling  blend,  to  be  mentioned  in 
Note  to  Sedt.  362.  which  is  of  a  ycllowifli  colour,  or  opake, 
or  femi-tranfparent;  and,  on  being  rubbed  with  a  pen,  in  a  dark 
place,  it  produces  luminous  fparks  of  a  yellowifh  light.  ^  From 

.lilongez. 

5.  And  the  re^^  phofphorefcent  when  rubbed,  which  is 
found  at  Scharfenberg  in  Miinia,  as  Brunnich  aflerts.  Jbt 
EeiTtor. 

i      In  all  probability  this  ore  is  the  glanz  hJcnde  of  Se£t,  363. 
where  iis  full  defcription  may  be  feen.     The  Editor. 


,.        .,     ■  .     . 


» 
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SECT.    362.    (230.) 

Zinc  Pfeudo^galenas 

b.  In  form  of  calx,  Zlncum  calciforme  cumferro 
fulphuratum.      Blende.      Mocklead,    Sterile 
nigrum.    Pfeudogakna.    This  is  found,  [a\ 
I.  With  coarfe  fcales, 

a.  Yellovr,  fcmi-tranfparent,  from  Scharf- 
fenberg  in  Mifnia,  Schemnitz  and  Kongf- 
bcrg[*J. 

b.  Greenifh,  from  Kongfberg. 

Black, 

[a]  There  are  fcveral  varieties  of  Pfiudo-gaUno^  or  Black 
Jack,  They  are  in  general  of  a  lamellary  or  fcaly  texture, 
and  frequently  of  a  quadrangular  form,  refembliog  galtnam 
They  all  lofe  much  of  their  weight  when  heated,  and  burn 
with  a  blue  flame;  but  their  fpecific  gravity  is  confiderably 
inferior  to  that  of  true  galena.  Almofl  all  contain  a  mix* 
;ure  of  lead-ore.  Moft  of  them  exhale  a  fulphureous  fmell^ 
when  fcraped  ;  or  at  lead  when  vitriolic  or  marine  acid 
is  dropped  on  them.    Thi  Editor fr 9m  Kirwan,  p.  319. 

[^j  This  ore  is  as  yellow  as  wax  ;  is  femi-tranfparcnti  and 
contains  much  fulphur. 

In  the  dry  way  zinc  is  reduced  from  this  ore,  by 
diftilling  it,  after  torrefa^ion,  with  a  mixture  of  its  owa 
\i eight  of  charcoal,  in  an  earthen  retort  well  luted,  in 
a  Itrong  heat :  but,  by  this  method,  fcarce  half  of  the 
^inc  it  contains  is  obtained.     Kirwan,  p.  323. 

A:i'^thcr  greyifii  yellow  blende  is  found  alfo,  that  con- 
fius  oi  \  mixture  of  blende,  galena,  and  petrol. 

1:  conraius  about  24  per  cent,  of  zinc,  and  is  probably 
the  i:inie  as  the  grey  blende  mentioned  by  Monnet*    Kir- 

wan,  p.  l^l. 

This 
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€.  Black,  Techbknde  or  Pitch  Blende  of  the 
Germans,  from  Sal  berg  and  Falun  in  Swe- 
den, and  from  Saxony. 

d.   Blacki(h  brown,    from  Storfallfberget  in 
Tuna  in  Dalarne  \c\. 
z.  With  fine  fcales  [^],  . 

4.  White,  from  Silf  berget  in  the  parifli  of  Rett* 
wik  in  Dalarne. 

h  Whitiih  yellow,  from  Rettwik. 

ReddiOi 


[/]  This  ore  is  of  n  blacK  colour,  amd  of  a  moderate 
^rdoefs. 

It  does  not  give  fire  with  fieel. 

Is  frequently  cryftaliized ;  and 

It  then  fometimes  tranfparent,  or  {emi-pellucid  : 

When  pulverized  it  affords  a  reddifli  powder. 

If  heated  it  decrepitates  :  emits  a  fulphureous  fmell,  if  laid 
on  burning  coals :  and  depofits  white  and  3reIlow  flowers. 

It  is  not  magnetic,  even  after  torrefidtion,  but  lofes  25 
t)er  cent  of  its  weight. 

It  is  frequently  mixed  with  filrer,  arienic,  and  other 
imetals. 

100  parts  of  this  ore,  from  Danemora,  being  examined  by 
Bergman,  exhibited  45  of  zinc;  i  of  regulus  of  arfenic; 
9  of  iron;  6  of  lead,  all  (lightly  dephlogifticated ;  29 
offulphur;  6  of  water;  and  4  of  filver.     Kirwan^  p.  321. 

[1/]  The  cryftallized  blendes  defcrve  to  be  mentioned  in 
this  place : 

a.  Dark  red,  very  fcarce ;  found  in  a  mine  near  Frey* 
berg.  Something  like  it  is  found  at  the  Morgenflern  and 
Himmels/urde. 

p.  Brown.    In  Hungary  and  Tranlilvania. 

r.  Black.    Hungary. 

Thefelail  varieties  may  eafily  be  miftaken  for  tin-cryftalt; 
but,  by  experiencei  they  may  be  diiling\]i{hed  on  account  of 
their  lamellatcd  texture  and  greater  foftnefs. 

Their  tranfparcncy  arifes  from  a  very  iiaaall  portion  of  iron 
in  them.    Brunntchm 

The 
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%   Reddiih   brown,    from    Salbcrg,    Sflfvei!^ 
berget,  and  Hellefors  in  Weftmanland  [^]. 
3.    Fine  and  fparkling;    at  Goflar  called 
Braun  Bleyertz  [/]• 

Dark 


ly]  Tbe  texture  of  thii  ore  ii  genertUj  fcaljr :  fometimei 
ciyftallized  and  femi-traofpareat. 

It  gives  fire  with  fleel;   but 
.    Doei  not  decrepitate,  nor  fmoke  when  heated : 

Tct  it  lofet  about  13  per  ant.  of  its  weight  bjr  torrefadion* 

One  bumdrid  parts  of  this  ore,  from  Sahlberg,  con- 
tained (by  Bcrgmao*s  analyfis)  44  of  zinc,  5  of  iron,  17 
of  fulphur,  5  of  water,  $  or  argill,  and  34  of  quartz. 
Sathi  proceis  for  antdjfing  this  §ri^  in  Kirwan,  p.  32a* 

[/]  There  is  a  red  blende,  which  becomes  phoiphorefeent 
when  nibbed.  .This  is  found  at  Scharfenberg  in  Miihia. 
Brunnicbm 

Another  Pbofpborefuni  Bhndg  is  generally  greenifh,  yel«i 
lowifli-green,  or  red;  and  has  different  degrees  of  traaf* 
ptrency ;  and  is  fometimes  quite  opaque. 

When  Icraped  with  a  knife  in  the  dark,  it  emits  light,  even 
in  water ;  and  after  undergoing  a  white  heat,  if  it  is  diitilied 
fir  fi^  a  filiceous  fublimate  rifes,  which  (Lows  it  contains 
the  fporry  acid^  probably  united  to  the  metal,  fince  it 
fublimes. 

This  ore  is  almoft  wholly  foluble  in  the  marine  acid  with  a 
boiling  heat. 

Bergman  found  100  gr,  of  this  ore  from  Scharfenberj^, 
to.  contain  64  of  zinc  ;  5  of  iron  ;  20  of  luiphur :  4  oi  flu^r 
mid;  6  of  water;  and  i  of  (ilex.     Edittr  prom  Kirwan, 

The  zinc,  in  the  laft  kind  of  blendes  mentioned  in  this 
SeAion,  is,  as  it  were,  in  the  form  of  a  calx  or  glafs,  fo 
that  they  are  often  tranfparent.  On  the  contrary,  in  the 
zinc  ore  of  Se<fV.  361.  [<7],  it  fcems  to  be  in  a  metallic  form, 
or,  like  moft  other  metals,  mineralifcd  with  fuiphur. 

The  fulphur,  ncverthelefs,  cxills  in  thu  didercnt  kinds  of 
blende,  equally  as  in  the  zinc-ore :  and  this  remarkable  dif* 
ference  in  their  appearance  mull  be  accounted  for  from 
aAOther  principle  than  the  quantity  of  zinc  which  they  con- 
tain; 
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a.   Dark  Brown,   from  Rammclfberg  in  the 
Hartz,  and  Salberg  in  Weftmanland* 
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tain  ;  becaufe  the  yellow  and  the  white  blendes 'are  often  found 
to  be  richer  than  the  zinc- ores ;  but  thefe  lad  are,  however, 
more  profitably  worked  for  the  metal.  Perhaps  it  is  becaufe 
thr  blend  does  not  contain  a  fuflicient  quantity  of  the 
phlogidon  of  the  fulphur,  to  prevent  the  calcihation  of  the 
zinc. 

It  is  no  matter  whether  a  calcined  blende  is  called  calamine 
or  not,  provided  it  has  fuch  properties,  that  it  may' be  em- 
ployed to  the  fame  purpofes,  and  with  the  fame  effc6^  as  that 
calamine,  which  nature  has  freed  from  its  fulphnr,  by  Itt 
withering  or  decaying.  This  may  be  done  with  fome  kinds 
of  blende;  and  Mr.  Von- Swab  has  given  evident  and  excel- 
lent proofs  of  it  in  Siveden ;  in  fo  much  that  it  would  demon- 
firate  a  want  of  experience  toinfift  that  fulphur  cannot  be  ex- 
pelled by  calcination,  without  dedroying  the  zinc  itfelf ;  and 
that  flowers  of  zinc  may  be  produced  from  zinc  ores  in  a 
calcining  heat,  without  addition  of  any  phlogidon. 

Mr.  Judi,  however  avers,  that  he  has  found  an  ore  of  thit 
.quality,  which  in  his  Mineralogy  he  calls  Zine»Jpati  but  there 
is  great  reafon  to  doubt  whether  it  really  contains  any  zinc, 
until  it  is  (hewn  whexher  the  author  added  any  phlogif- 
ton  during  the  calcination,  or  reduced  the  zinc  out  of  it; 
becaufe,  although  the  dowers  of  zinc  may  not  always  be 
perfe6^1y  well  calcined,  yet  there  is  no  indance  of  a  natural 
zinc-ore  being  difcovered,  which  by  itfelf  yields  thofe 
flowers  during  calcination.  And  it  requires,  behdes,  a  drong 
heat  to  produce  thefe  dowers  from  a  perfed  calx  or  glafs 
of  this  femi-metal,  either  natural  or  artiftcial,  though  mixed. 
with  a  phlogidon :  for  it  could  not  have  been  a  native  zinc, 
fince  it  refembled  a  fpar,  and  fuch  a  one  very  likely  is  not 
to  be  found  in  nature.    The  Author. 
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SECT.    363.    (Additional.) 

Glanz  blende  [a]. 

•   This  6re  has  a  metallic  appearance. 

Is  of  a  bluiHi  grey. 

Its  form  is  generally  cubical  or  rhomboidaL 

Is  of  a  fcaly  or  fteel-grained  texture. 

It  lofes  nearly  one  fixth  of  its  weight  by  cal- 
cination; and  after  calcination  it  is  more 
foluble  in  the  mineral  acids. 

One  hundred  parts  of  this  ore  afforded  to 
Bergman  about  52  of  zinc;  8  of  iron;  4  of 
copper;  26  of  fulphur;  6  of  filexf.and  4  of 
water.     Kirwan.  ... 


[tf ]  To  analyfe  this  ore  in  the  tnoifl  way ;  BergmaQ  firft 
expelled  the  water  and  part  of  the  fulphur  by  diftiUjition.  Tbe 
xedduum  he  treated  with  3  times  its  weight  of  oil  o^  vitriol^ 
cariyiog  the  evaporation  to  dr}'nefs;  this  he  lixiviated 
with  warm  water,  and  found  only  6  parts  ^indiflblv^d*  In 
this  folution  a  polifhed  plate  of  iron  was  boiled,  which 
precipitated  the  copper.  He  then,  by  meabs  of  the  phlo- 
gifticated  alkali,  precipitated  the  zinc  and  iron.  The  preci- 
pitate being  calcined  in  an  open  fire,  was  feveral  timet 
treated  with  nitrous  acid,  and  evaporated  to  drj-ncfs,  until 
the  iron  was  perfectly  dephlogifticated ;  frefli  nitrbus  acid 
being  then  added,,  difl'olved  the  zinc  only,  which  being  prb- 
cipituted  by  the  Prulfian  alkali,  the  proportion  of  zinc  w^s 
found  in  its  metallic  Hate. 

Neither  metal  contained  in  this  ore  is  much  dephlogifti- 
cated*  Ste  thi  procefs  propsrty  dejcriled  by  Ktrwan^  at 
f.  317  and  following.     The  Editor. 

S  E  C  T. 
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SECT.    364.    (122-3) 

Zinc  miner alifed  hy  the  vitriolic  acid. 

This  ore  has  been  already  defcribed  in  Se£t« 
2 10.  and  in  the  notes  p.  4 it. 


SECT.    ^(^^.    (231.) 

Obfervatiom  on  Zinc  \a\. 

It  appe^ri  from  6ld  coins,  and  other  anti- 
quitieSy  that  the  making  of  brafs  was  known 

in 


[<7]  I.  Zitic  is  alfo  called  by  Neumann  and  various  other 
authors  by  the  names  of  Tutenago^  Sfiauter^  Contrefait^  and 
Spelter.  The  Dutch  bring  to  Europe,  in  the  Eaft  India 
IhipSi  a  great  quantity  of  tutenogo^  which  is  a  little  bluer 
than  the  German  zinc,  and  alio  more  tenacious.  But 
we  know  nothing  certain  (fays  Cramer),  either  of  the 
countr)'  where  the  ore  that  contains  this  zinc  is  found, 
and  much  lefs  of  the  manner  in  which  this  femi-metal  it 
obtained  from  it :  for  it  is  aiTerted  that  no  European  if 
granted  the  liberty  of  entering  into  the  Chinefe  manufac- 
tories. 

2.  We  have  obtained,  however,  fince  the  time  of  Cramer, 
fome  knowledge  rerj>e6ting  the  contents  in  the  Chinefe  tutenag$ 
ore,  as  appears  by  the  laft  note  to  Sed.  359.  pag.  776. 

3.  As  to  the  German  zinc,  it  is  ^^cll  known,  that  it 
is  not  extracted  from  any  ore  by  cliqnation,  as  other  metali 
s^nd  femi^metals  are  melted  out  from  theirs  ;  and  in  fa&  all 
the  zinc  that  is  there  prepared  is  obtained  by  fublimation,  not 

from 
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in  the  moft  antient  times;  and  that  it  was 
their  >£r  Corintbiicumj  which  contained  cop- 
per and  zinc.  But  it  is  not  long  (ince  this 
lemi-metal  was  difcovered  to  lie  concealed  in 
calathine,  and  that  calamine  was  its  peculiar 
ore,  and  alfo  a  body  of  diflin£t  qualities,  pre* 
pared  by  nature,  equal  to  that  Which  is 
got  tolerably  pilre  at  the  furnaces  of  Goflar, 
Or  that  is  imported  from  China,  under  the 
name  of  tutenago. 

Mr. 


from  any  finguiar  ore,  but  out  of  an  intricate  and  confufed 
mixture  of  difitreht  orej,  feme  of  which  contain  zinc ;  at 
the  fame  time  that  feve.rai  other  nictaU,  and  femi-metalty 
are  fcparatcd  from  the  fame,  fuch  as  ir$n^  Uad^  and  copper^ 
which  are  almod  all  combbed  with  fulpburi  s^nd  arfinic* 

3*  And  moreover  no  peculiar  fublimation  is  there  em* 
ployed  for  the  cxtrad^ion  of  that  zinc,  it  being  only  by  a  fe« 
tondary  operation,  that  the  volatile  fumes  of  zinc  are  collected 
at  the  lame  time,  during  the  eliquation  of  the  other  metals, 
efpccially  of  lead.  It  may  be  ealily  conceived  by  the  defcrip- 
tion  given  by  Cramer  of  the  fmehing  furnaces  of  Collar,  rlut 
it  muft  have  been  merely  chance  without  dcfign  that  the 
upper  channel  was  applied  within  them,  by  which  a  very 
finall  part  of  the  volatilized  zinc,  is  preferved  and  reduced 
into  its  reguline  form ;  fo  that  out  of  the  vaU  quantity  of 
ores  fmelted  there  which,  within  the  fpace  of  i8  hours,  it 
mose  than  60,000  weight,  hardly  3,  or  at  moft  5,  pounds  of 
sine  are  obtained. 

4.  Pott,  jon  his  Effly  on  ZinCf  fays,  that  our  countryman. 
Dr.  Ifaac  Lawfon,  ot  whofe  great  knowledge  in  mineral 
chcmiftry  he  fpeaks  very  rcfpedifully,  really  obtained  fome 
iioaU  quantity  of  regulus  of  zinc  from  calamine ;  and  makes 
feveral  quotations  from  a  Didertation  puMiQied  by  the  fame 
J>r«  Lawibn,  upon  the  nihii^  oxflvwirt  tf  zinc.  Dr.  Camp- 
bell Hkewiic  aflercs  poUtively,  in  his  Survey  ofGrmt  Britain^ 
that  I>r«  Lawfon  difcovered  calamint  to  be  the  true  mine  of 
thia  femi-liietal.  In  nil  probability  this  was  the  fame  learne4 
fiAtkmao,  by  whouf  Cramer  bad  beta  employed  in  Sng^ 

Sec  iiDdji 


Mr.  Brandt  removed  a  great  many  doubts- 
about  the  origin  of  zinc,  and  the  metallic 
earth  of  the  calamine,  by  having  in  the  year 
1734,  a  favourable  opportunity  of  examining 
the  calamines,  and  different  kinds  of  blend^^ 
from  Rettwik  in  Dalarne.:  He  then  provedf. 
in  hi^  Hjjlory  of  the  Semi^metals^  that  blends- 
and  calamines  are  ores  of  zinc;  and  that  the 
Galiizenftein  (Se£t.  2X*o  of  this  Edit.),  of  the 
Germans  was  its  vitriol. 

Soon* 


land,  as  his  Operator  in  chemiftry.     He  reCded  a  long  time 
afterwards  at-  Leyden,  living  in  great  intinoacy  with  B^tr^^ 
haaroe^    Vanjwietin^    Geuh'im^    Grenovius^   and  with  feverai' 
other  men  of  great  learning  in  that  flourifliing  tlniverttty, 
and  went  at  lail  to  Flanders^   where  he  died  in   the  year 
1745.     It  is  to  his  care  and'  tronbie  of  reducing  into  order,. 
and  writing  for  the  prcfs,  the  courfi  of  Usurer znd  ixperir 
runts^  gwen  at  Leyden  in  1735,  to  a  focicty  of  gendeoien, 
xnoft  didinguiilied  for  their  fkill  in  all  branches  of  naturaL 
philofophy,    that  the  world  is  indebted  for  that  excellent 
work,  in  tit  led  Elements  of  EJJaying  Minerals^  by  5^.  A.  Cra^ 
nicfn     This  lad  gentleman  did  colleiSt,  indeed,  the  chief  part 
of  the  materials ;  but  they  would  probably  have  remained: 
buried  in  oblivion,  without  the  affiduous  labour  and  iodnf- 
trious  care  and  intelligence  of  Dr.  Lawfon,  as  may  be  feen* 
by  the  advertifement  prefixed  by  Dr.  C.  Mortimer  to  the 
iccond  edition  of  that  work* 

5.  It  defencs  notice,  however,  that,  although  Dr.  Law- 
fon  was  acc[uainted  with  the  method  of  fmelting  zinc  from.  , 
calamine,  he  never  gave  the  lead  hint  of  the  proceii  in  the 
faid  work  of  Cramer.     Perhaps  he  was  in  hopes  of  pub* 
liiliing  it  afterwards  at  large,  ]n«a  compleat  work  on  the  fub* 
jed,  from  which  performance  he  was  unhappily  prevented^ 
by  his  untimely  death.    It  is  prored,  beyond  all  controverfy^ 
'by  the  argument  and  authorities  adduced  by  Dr.  Watfon^  in- 
the  fiecond  Eflly^of  h^  fourth  volume,   that  the  SinCie'hts^ 
and  particularly  the'Romans,  formed  t\it\T  orichatcmm^  as  we 
do  our  hrafi^  by  jnehing  copper  with  calamine,  &c.    ThW 
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Soon  after^  the  blui(h-grey  zinc-ore  was  dif* 
:overed  by  Mr.  Von  Swab  at  Bowallen,  who, 
Q  the  year  1738,  prepa/ed  calamine  from  it, 
md  erefled  a  work  for  diftilling  zinc  at  large 
from  it,  at  Wefterwifcen  in  Dalarne ;  which 
oianufadure,  however,  afterwards  was  laid 
afide  for  other  intervening  buiinefs. 

Thus  thefe  firft  difcoverers  niight  perhaps* 
have  given  to  Meffieurs  Pot  aiid  Margraff,  the 

opportunity 

operation  has  been  fully  defcribed  io  the  note  [^]  to  $e£t.  3;2. 
p»  707.  But  it  was  referved  for  modern  metallnrgirts  to  dil- 
cover,  that  this  phenomenon  is  produced  by  a  volatile  fub- 
itance,  which  can  aiTume  a  folid  flate  or  form^  like  anjf 
other  femi«nietal. 

6.  The  two  principal  ores  of  zinc  are  now  very  well 
known  to  be  calamine  and  hUndf,  The  name  of  the  fird 
it  taken  from  the  Arabic  cUmla  or  calamta^  which  de« 
DOtei,  af  .Watfon  aifcrts,  the  very  fame  femi-metal ;  but, 
by  the  word  blende^  the  Germans  mean  a  ml/leading  or 
blinding  nitneral ;  becaufe,  notwith{iandtng  the  great  refemb- 
laace  of  blende  to  the  lead-ore^  on  account  of  its  fliining 
particles,  ncverthelefs  it  does  not  yield  any  lead  at  all.  From 
thence  blende  is  alfo  called  the  PfeudogaUna^  and  Moci^ 
kadi  ^od  in  fad  many  unexperienced  fm.eltcrs  have  been 
deceived  by.  this  great  fimillarity,  buying  blende  for  the  true 
galena^  which  is  called  Potter*s  lead  ore  of  DerbyAiire. 
Bqt  in  general  blende  is  better  linown  «tmong  our  Englilh 
miners  by  the  nick  name  of  black-jacK ;  by  whom  it  is  dif* 
pofed  of  to  the  makers  of  hrafs. 

7*  Cl^amine  is  found  in  many  parts  of  Europe  1  and  we 
have' great  plenty  of  it  in  Sjmerj it/hire^  FUnlJhirei  Derhy^. 
fbm^  and  in  many  other  parts  of  England*  It  is  fearcely 
to  bc^Ulinguilhed  by  its  appearance  from  fome  forts  of  iime* 
Jknf ;  fpr  it  has  none  of  the  metallic  luilre  ufually  appertain* 
iQlg  to  orei|  and  only  differs  by  its  fpeciiic  gravhy,  it  being 
near  twice  ^as  heavy  ^ifimi  or  Ume^Jlene. 

8*  Ths  firft  drdfing  of  the  calamine  confifts  iff  picking  out 
tU  .^49.  {iecei  of  Uad'Bref   lime^  and  irtn^tnei  taukf  and 

£  e  e  a  other 
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opportunity  to  make  the  hiftory  of  zinc  more 
known  to  the  world :  the  former  in  his  Treatife 
de  Pfeudogalena  in  the  year  1741 ;.  and  the  lat- 
ter, in  the  Memoirs  of  the  Academy  of  Berlin: 
though  this  notice  is  by  no  means  intended' 
to  deprive  thefe  ingenious  gentlemen  of  the' 
honour  they  merit,  for  having  had  of  thcnr- 
lelves  the  fame   opiai€>n,   and  propofing  the 

fame  experiments. 

The 

•'  ■■  -       '        ' 

other  heterogeneous  fublfances,  which  are  f&und'miied'wittt 
it  in  the  mine  :  it  is  thencalcined  in  propser  furtiaces,  whert 
it  lofes  about  a  fourth  or'  third  part  of  its  weight.  It  it 
picked  out  again  very  carefully^  as  the  heterogeneous  par« 
tides  have  become  more  difcemible^  by  the  a£iion  of  the 
fire ;  it  is  their  ground  to  a  fine  powder,  and  wafhed  in  a 
Identic  rili  of  water,  which  •  carries  off  the  earthy  mxltures  oF 
extraneous- matters  ;  fo  that,  by  thefe  proceifes,  a  ton  weight 
of  the  crude  calamine  of  Dtrbyihrre  ir  redticed'to  ftu^ 
hundred  only* 

9.  As  to  the  blendif  or  Maek-jagk^  they  vary  veiy*  muchk 
in  their  external  appearances  and  internal  conftitutiont,  as 
was  defcribed  in  the  preceding  fe^^ions.  In  general,  the* 
blendes  conptain  zinc  zoAfuiphur  united  together  by  theinter« 
wntion^of  iron^  or  of  calcareous  earth ;  and  muft  be  previouflx 
freed  of-  the  fulfhur  hf  means  of  calcinationi,  to  produce 
zinc. 

Bergman  afierts  that  a  certain  Enrglifiiman  made,   f<6verat 
years  ago,  a  voyage  to  China,  for  the  purpofe-of  learning  the 
art  of  fmelring  zinc,  or  tutenago;  but  though  he  became 
inftru£led  in  the  fecret,   and  returned  fafely  home,  he  care« 
fully  concealed  iti»     . 

10.  The  manufa^ory  of  ztnc  was,  however,  eftabHflit^ 
in  England  about  the  3rear  1743^  when  Mr.  Champion  ob- 
tained a  patent  for  the  making  of  it,  and'bnilt  ttoe  firft 
work  of  the  kind  nesir  Brifiol.  It  confiftSi  at  Watfon  re- 
lates, of  a  circular  kind  of  oven,  like  a  glafs^honfe  furnace^ 
in  which  were  placed  6  pots,  of  about  4.  feet  each  in  height^ 
much  rcieari>lbg  large  uil-jan  in  Jhape,  into  the  bottom  of 


The  zinc  from  Ranielfberg  in  the  Hartz,  is 
like  moft  of  the  lead  and  copper  ores  from  the 
fame  mines  of  a  very  ,fine  grained  textuce, 
vehich  we  call  Steel-cornpaSl ;  and  is  likewife  fo 
often  equally  mixed  with  the  faid  copper  and 
kad  ores,  as  not  to  be  fo  eafily  perceived,  if 
roe  is  not  previoufly  acquainted  with  them. 
[t  feemSy  neverthelefs,  reafonable  .th^t  a  true 
tninenriitl  ought  ratherto  fiifped  the  ore  called 

Brown 


each  pot  is  inferted  an  iron  tube,  which  pafles  rhrough  tiie 
loor  of  the  furnace,  into  a  velFel  of  water.  A  mixture  of 
the  prepared  ore,  as  mentioned  above  N^  8  and  9,  is  made 
with,  charcoal,  .and  the  pots  are  filled  with  it  to  the  mouthy, 
arhkh  are  then  clofe  flopped  with  flrong  covers,  and  luted 
irith  day.  The  fire  being  properly  applied,  the  metallic 
rapour  of  the  calamine  ilFues  downwards,  or  per  defcenfum^ 
through  the  iron  tubes,  there  being  no  other  place  through 
Rrhjch  it  can  efcape ;  and  the  air  being  exc^iude^,  it  does 
lot  tike  fire,  but  is  condenfed  in  the  water  into  granulated 
particles ;  which  being  remelted,  are  ca(l  ^nto  ingots,  and 
ent  to  Birmingham  i4nder  the^name  rof  zinc  or  fptlter%  ai- 
Jioa^h  by  this  laft  p9me  of  Jpelar^  orily  a  granulated  *kind  of 
oft  brafs  is  upderftood  among  tl^e  braiiers,  afid  others  wh9 
roilLin  London,  ufed  to  folder  pieces  of  brafs  together. 

XI.  Great  part  of  the  zinc  volatilized,  by  'die  force 
>f  fire  in  large  hirnaces,  as  thofe  at  GoUar,  adheres  to 
heir  fides  in  the  form  of  a  whiti{h  calx ;  this  is  fcraped 
df,  when  the  furnace  is  cold,  and  is  called  by  the  name  of 
Jfenkrucb^  or  Cadmia  fornacum^  which  is  employed,  as  well 
ft  zinc,  to  make  brah. 

\2.  Another  fubllance,  .comincni  iri  the  fliops,  is  called 
rWitf,  or  Tuthia^  according  to  Lemcr>;.  This  fcems  to  be 
cmie  preparation  of  the  calx  ci  l\xiz  with  other  matters,  and 
'iricf  very  much  in  its  contents,  as  well  ns  external  ap« 
learances :  it  chvig<?9>  or  ought  to  change,'  copper  alfo 
nto  brafs ;  and  is  employed  in  the  compoiitton  of  fome  unr 
jiueots  by  the  apothecaries,  although  the  effects  muft  yV^% 
kcqrliitig  to  the  integrant  parts  of  this  compound. 

t  c  e  3  T*e 
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rown  Bkyertz  (Seft  362-3)  to  be  a  zinc^ore, 
nan  to  fuppofe  this  femi-metal  to  be  i  product 
)( kfiJ^  copper  J  andiron. 

SECT.     366.    (232.) 

(      4.   Antimony,    jintimonium.    Stibium^, 

Its  general  properties  \a\. 

This  fcmi-metal  is, 
a.  bf  a  white  colour  almoft  like  filver. 

Brittle : 


13.  The  PomphoiiXf  Dipbryges^  NihHf  Nihil  alburn^ 
Spodium  Gra:c9rum^  Cadmia  hotrites^  Zonitts^  Onychites^ 
VjlraciUSj  Placitis^  Copnites^  &c.  mentioned  by  medicinal 
and  metallurgical  wpters,  are*  produdliont  of  zioc,  witb 
various  external  appearances  of  colour,  and  coQfiftence  or 
form,  which  differ. very  little,  or  perhaps  nothing  at  all, 
from  themfelyes  ;□  their  properties ;  but  are  cheriflicd  by 
whimfical  authors  on  account  of  the  fingiilarity  of  their 
names.     The  Editor  from  Neumann^  fVotfon^  &c. 

[tf]  The  colour  of  antimony,  in  its  regulinc  forrai  if  of 
a  filvcr  white ;  its  textur(!  appears  micaceous  ;  and  is  re* 
jnarkably  brittle. 

Its  fpecific  gravity,  when  perfje£lly  freed  from  iron,  is=: 
6,860. 

The  nitrous  acid  dephlogiflicatcs  antimony;  but  holds  oply 
a  very  minute  portion  of  it  in  folution.  ^ 

The  vii^ioiic  acid^  if  boiling,  diffolves  antimony  ;  but  tb 
tnuriatic  d^n^  ac£tius  acids  ad  hardly  at  all  upon  it,  unlef 
prcvioufly  calcined. 

jfqua   regia   formed   of  7    parts  of  marine  and  one 
nitrous  acid^    dilTolves   this  femi-metal    in    a    confidcral 
degree. 

It  is  alfo  foluble  in  a  mixture  of  the  vitriolic  and  ma 
f  cids^  or  even  of  the  vitriolic  and  nltrtus  acids. 
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i.  Brittle ;  and  in  its  texture,  it  confifts 
of  (hining  planes,  of  greater  length  than 
breadth. 

<.  In  the  fire  it  is  volatile,  and  volatilifes  part 
of  the  other  metals  along  with  it,  except 
.  gold  and  platina.  .It  may,  however,  in  a 
moderate  fire,  be  calcined  into  a  light  grey 
calx,  which  is  pretty  refraftory  in  the  fire, 
but  melts  at  lait  to  a  glafs  of  a  reddiQi 
brown  colour. 

d.  It  diflblves  in  fpirit  of  fca-falt  and  aquf^ 
regijj  but  is  only  corroded  by  th«  fpirit  of 
nitre  into  a  white  calx ;  it  is  precipitated 
.out  of  the  aqua  regia  by  water. 

k 


The  phlogHlon  it  lofes  by  folution,  ir-cxprcflcd  by  12O;; 
^nd  in  refpect  to  the  force  therewith  it  rctarns  this  ^^  ftaiid;s 
ID  xYi^fixth  place. 

It  melts  in  the  fire  long  after  it  becomes' r^rf  hot^  viz.  at 
the  809  degree ;  provided  it  be  in  its  pure  reguline  form  ; 
otherwife  it  melts  at  the  flame  of  a  candle.  When  melted, 
•it  emits  a  white  fmoke,  and  evaporates,  forming  itfelf  into 
white  and  refractory  flowers,  as  the  author  remarks.  Sie  the 
N*^  10  of  the  note  to  Sg/f.  ^72. 

In  clofeveflels  it  fubliipes  without  decompoiition.  Berg^ 
man^  Kirwan,  &c. 

Crude  antimony  foils  the  flngers,  when  handled. 

It  is  found  in  different  parts  of  Europe,  as  Bohemia,  Saxony, 
Tnmfylvania,  Hungary,  Sweden,  Spain  and  France,  &c. 
*it  commonly  lies  alone  m  mines,  intermixed  with  earthy  ox 
•Aony  matters. 

Sometimes  it  is  blended  with  the  richer  cre^  of  filvcr,  and 
■  renders  the  extraftion  of  that ,  metal  very  difTicnlt  ;   for  the 
-antimony  ▼olatiliaes  a  part  of  the  filvcr,  or  lob*  the  01  Cj  as  the 
miners  exprefs  themfelves. 

It  is  fepa rated  from  its  natural  impurities  by  fufion,  in  an 
.«KtheB  pot,  whofe  bottom  is  perforated  with  a  number  of 

:K  e  c  4  holts; 
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<,  It  ha$  an  emetic  quality  when  its  cabCf 
glafs,  or  metal,  is  diuolved  in  an  acid, 
(except  when  in  the  fpirit  of  nitre,  ^Hich 
deprives  it  of  this  efFeft. 

yi  It  amalgamates  with  quickfilver,  if  the  re* 
gulus  when  fufed^  be  addjsd  to  it ;  but  the 
<Juick(ilver  ought  for  this  purpofe  to  be  co- 
vered with  warm  water:  it  amalgamates 
with  it  likewife,  if  the  regulus  of  anti- 
mony be  previoufly  melted  wi^h  an  ad4i* 
tion  of  lime. 

holes ;  it  is  then  fu|:rounded  by  burning  coalf  :  the  fluid  anti- 
inony  paifet  through  the  holes,  whilft  the  unfudble  matters 
remain  behind.'  This  melting  velFei  muft  have  been  l^t  ipto 
(he  mouth  of  another  pot,  funk  in  the  ground,  which  fenres 
as  a  receiver^  in  this  kind  of  melting  per  defcenfum.  The 
jundure  o£  the  two  velfels  muft  be  clofely  luted ;  an()  feveral 
fees  of  this  apparatus  afe  generally  wof kcjd  4(  onc^*'  S^  tbi 
iaji  N  ?  \}  the  note  to  Se^J  369, 

In  the  purification  of  gold,  when  it  contains  otb^r  me- 
dals, antjmonj^  is  emplo^e$),  Sec  ihp  N^  9  of  the  note  to 
Se^.  37a.      •    '       •   .  •        • 

The  fiiWfrs  of  ^n\tmony^  already  mentioned,  arc  nothing 
clfe  but  its  pure  calx ;  and/if  put  in  a  proper  degree  of  fire, 
}n  a  clofe  trucible,  produce  a  brownijli  red  glafs  of  a  deep 
hyacinthine  colour.     See  N9  la  of  the  Note  to  Sed.  37a. 

If  antimony  is  melted  in  a  clofe  crucible,  and  is  cooled 
gradually,  it  aflunies  the  form  of  infulated  pyramids,  aa^ 
^bmetimcs  of  a  regular  form  of  ftars. 

This  femi-metal  combines  very  well  with  fulphur. 

Crude  antimony  bemg  projedted  in  a  crucible,  in  which  an 
equal  quantity  of  pitre  \%  fufed,  detonates ;  is  calcined,  and 
JForms  a  compound,  called  by  '^he  French,  rondant  d$  Rotrpt^^ 
pr  Antimoine  Diapboretique  run  lave.  This  being  dilFolved 
iu  hot  water,  falls  to  the  bottom  after  it  is  cold ;  and  aftef 
decantation,  is  known,  when  dry,  by  the  name  of  Diaphoretic 
Jntimonj.    Mongez.    See  the  note  to  Sedt.  37a,  N^  10, 

5ECT> 


Se^-  367*  BASE  METAL$r  7^| 


SECT.    367-    (233.) 

Native  Antimor^. 

Antimony  is  found  in  the  earth. 
A.  Native,  Antimonium  nathum^  five^  Regulu$ 

Antimonii  natlvuu 

This  is  of  a  (ilver  colour^  and  its  texture  is 
compofed  of  pretty  large  fhining  planes. 

This  kind  was  found  in  Carls  Ort,  in  the 
mine  of  Salberg,  about  the  end  of  the  laft 
century  [^],  and  fpecimens  thereof  have  been 

preierved 
'    ■        ■       ■■■■■■■  .,., ,     .       I       ■■  ^  ■  ■  , 

TA]  ^i°.^  natire  antimony,  or,  at  it  is  commonly  called, 
reiuhis  ifantimpiy^vf^s  never  before  koowny  the  poflibilitj  of 
its  exifience  hat  been  denied ;  and  when  the  fpecimen  here 
mentioned,  was  difcovered,  a  certain  perfon  publiflied  his  doubts 
of  the  truth  of  the  whole  affair^  upon  no  better  founda- 
tion than  that  the  fpecimens  were  very  fmall  for  making 
^perimentSi  and  that  it  was  uncertain  if  ever  mjneralifed 
antimony  had  been  found  in  the  mine  of  Salberg, 

But  thofe  reafons  are  not  fufficient  to  refute  experiments^ 
becaufe  men  of  experience  are  always  able  to  make  true  ex* 
periments  on  fmall  pieces  of  native  metal ;  nor  is  there  any 
neceffity  that  mineralifed  metals  ihould  always  be  found  along 
with  the  native  ores  of  the  fame  fpecies ;  though  this  really. 
happens  with  this  antimony  in  the  mine  at  Salberg. 

We  ought  to  be  contented  with  concfuiions  drawn  from 
experiments,  until  the  fBllaciouinefs  of  fuch  experiments 
is  d^m'onftrated.  And  it  were  to  be  wiflied,  that  all  pre- 
tended difcoveries  were  fupported  by  experiments,  and  an 
enumeration  of  the  phenomena  which  happen  in  them  ;  we 
Skould  then  not  contradict  things,  which  perhaps  may  be 
true,  though,  for  want  of  this  precaution,  they  feem  fcarce 
ffcdible ;   as,  for  inftancei  the  aaiive  tin^  Uad^  and  ir§H^ 

the 
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preferved   in   colledions   under  the  name   of 

an  arfenical  pyrites,  till  the  mine-mafter  Mr, 

Von  Swab  difcovered  its  real  nature,  in  a  trea- 

tife  he  communicated  to  the  Royal  Academy 

of  Sciences  at  Stockholm,  in  the  year  1748. 

Among    other    remarkable    obfervations     in 

this  treatife,  it  is  faid,  jirjl^  Thaft  this  native 

antimony  eafily  amalgamated  with  quickfilver; 

^oubtlefs,  becaufe  it  was  imbeded  in  a  lime- 

ftone ;  fince,  according  to  Mr.  Pott*s  experi-> 

'  mentSy  an  artificial  regulus  of  antimony  may,  by 

xn^ans  of  lime,  be  difpofed  to  an  amalgamation. 

Secondly^    that  it  yielded  criftals  in  forma 

calcis^  during  the  cooling. 

the  xtnkjpar^  and  an  unknown  femi-metal  in  the  mica.     The 
Author  . 

Counfellor  MuUcr,  in  a  letter  of  the  21ft  September  1782, 
^nferted  in  Journ.  dt  Pb^ue^  for  July  1787^  and  directed  to 
Baron  de  Born,  pretends  that  the  abcwe  ore  of  nativt  atiti" 
mony^  acknowledged  as  fuch  by  Mr.  Von  Swab,  was  nothing 
1:>ut  a  true  native  bifmuth.  Mr.  de  Reprecht,  however,  wrote^ 
en  the  30th  of  O^ober  following,  a  full  refutation  of  C. 
Muiler's  arguments,  to  the  fame  Mr.  de  Bom.  This  laft 
letter  was  alfo  inferted  in  the  next  article  of  the  fame  'Journal 
di  Pbyfiqui\  and  iliews  the  ponder  of  old  prejudices,  in  fpite 
even  of  ocular  demon  Ih'at ions* 

But  Mr.  de  Reprecht,  it  feems,  has  recanted,  honourably 
if  influenced  only^jy  the  love  of  truth!  See pag.  231-  of  tbi 
£ami  Journ al  for  Septtmher  following. 

It  appears  by  the  fame  letters,  that  native  antimony  is  found 
lalfor  in  different  other  ores,  as  thofe  from  Fuzebay  and  Tran- 
iylvania ;  and  that  the  blackgotd-ores  from  Nagyag^  contain  not 
only  goicfj  but  zUo filver^  ifon^  lead ^  antimony^  arftnic^  znd ful^ 
fhur^  whofe  refpediive  proportions,  Mr.  de  Ruprecht,  had 
.tiadertaken  to  afcertain. 

And  lafUy,  Mr.  Mongez  above  quoted,  has  given  a  fuU 
account  of  the  native  antimony  found  in  the  mines  of 
Allemond  in  Dauphiny  by  Mr.  Schreiber,  ibme  famples  of 
of  which  he  examined  by  the  dry  and  humid  way^  which  be 
found  to  be  alloyed  with  about  3  per  cent,  of  arfenic.  See 
the  Jourpal  de  Phyfique/br  July  1783,  p.  66.     The  Editor* 

SECT. 
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SECT,    368.     (Additional.) 

Anttm&n^  Mineralized  by  the  Aerial  Acid. 

This  ore  was  lately  dilcovered  by  Mongez^ 
;among  thofe  pf  n^ive  antimony ^  from  the  mine 
of  Cbalanges  in  Dauphiny. 

It  con  fills  of  a  group  of  white  cryftalized 
filaments  of  a  needle-form  appearance,  diverg- 
ing from  a  common  center,  like  zeolyte. 
They  are  infoluble  in  nitrous  acid;  and. 
On  being  urged  by  the  flame  of  a  blow- 
pipe, upon  a  piece  of  charcoal,  they  are  difii- 
pated  into  white  fumes,  or  antimonial  flowers, 
without  any  fmell  of  arfenic  ;  from  whence  it 
feilows,  that  thefe  needle- formed  cryQals  are 
a  pure  calx  of  Antimony j  formed  by  its  combi- 
nation with,    or   mineralized   by,   the   aerial 
acid.     See  Kirwan,  p.  325,   and  Journal  de 
Phyfiqucyir  July  J  787,  p.  67. 
* 

SECT.    369.     (243-) 

B.  Mineralized  jlntimony. 

U  With  fulphur,  Antimonium  fulpbure  minera-- 
'   lijatum.     Antimonium  proprie  Jic  diSlum  [c]. 

This  is   commonly  of  a   radiated  texture, 
compofed  of  long  wedge-like  flakes  or  plates ; 

it 

[r]    The   mountains    in   Upper   Hungary   are    all,  rich 
in  thcfe  kinds  of  ore,  efpeciafly  in  the  county  of  Liptaw^ 
frhence  ir  is  exported  to  Poland.     BrunnUb^ 
I-.      w  .  The 
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it  is  nearly  of  a  lead  colour,  and  rough  to  the 

touch. 

4i.  Of  coarfe  fibres. 

j6.  Of  fmall  fibres. 

r.  Steel^grained,  from  Saxony  and  Hungary. 

J.  jCriftallifedy  from  Hungary. 

!•  Of  a  prifmical,  or  of  a  pointed  pyramidal 

figure,  in  which  laft  circumftance  the  poinss 

run  to  one  center. 

I  have  feen  a  fpecimen  of  this,  in  which  the 
cryftals  were  covered  with  very  minute  cryflals 
of  quartz,  except  at  the  extremities,  where 
there  was  always  a  little  hole.  This  fpecimen 
was  given  for  zjioiftrrt  Ipar. 


The  fulphuceous  ores  of  antimony  are  the  iroft  com- 
tnoQ,  and  the  moft  productive  of  this  femi  metal. 

The  common  black^gnyj  or  blutt/h  antimony^  is  moft 
uf^ally  of  a  firiated  texture ;  yet  there  is  fome  found  with* 
oiirt  afiy 'detern^nate  'form,  and  'in  this  cafe  it  may  be  eafily 
fxiiflaken  for  the  fmQll''graine4  lead^ore^  or  white  JSviT" 
crif  or  irofi'-'glimmer ;  but  the  way  to  diftidguifh  it  imme- 
diately from  thcfe,  is  to  hold  only  a  piece  of  this  ore  in  the 
burning  flame  of  a  candle ;  begaufe  the  antimony  will 
tnelt  in  that  Io^rt  heat,  ivhich  none  of  the  other  ores 
does ;  an  experienced  eye  may  readily  difcover  it  by  the 
colour. 

Crudi  antimony  is  not  only  that  which  is  feparated  an4 
picked  out  in  compa^  pieces  from  the  flony  or  other 
heterogeneous  matters  of  the  ore ;  but  alfo  what  is  melted 
at  fkft  out  of  its  mineral  flones  and  earths,  by  lire. 
This  ore  hat  indeed  im.  »Qwn  regular  veins  like  other  mji- 
Aerals ;  and  yet  fome  other  Itinds  of  ores  are  fometimei 
found  along  with  it.     GilUrt^s  Metallurgy^  p.  59, 

The  texture  of  thefe  ores  is  not  onXy  fibroHS^  and  oftea 
inclined  to  a  common  centre,  but  alfo  cuneiform^  ftriated^ 
filidt  -and  lamellated  :  thefe  laft  are  fometimes  called  Antinf- 

ni^d 
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niai  Galenas*  They  are  alfo  found  fometimes  in  sr  ^wn$ft 
firm^  coniifting  of  extremely  delicate  fibres^  like  feathers. 

As  to  colour,  they  are  nbt  only  dark  or  blueifli-grey, 
but  fometimes  they  (how,  in  their  ueedle-form  mdSStk^ 
the  fineft  purple^  variegated  with  ihadet  of  red^  hlue^ 
gran^  yell§w^  and  wbiti/h-griy^  like  the  pigeon*s  neck. 

Walferius  and  Bomare  defcribe  other  varieties  of  thefe 
antimonial  ores,  which  differ  by  colour  or  (hape ;  but  it 
will  be  fufficient  to  indicate  only  their  defcripiive  Latin  cpi- 
theu,  viz. 

Striatum  colore  grifio. 
Fihrofum  flumbo'fimiU% 
tihris  parallelis* 
Striis  inordinatis. 
Striis  ducufintihus. 
Striis  intercuffantibus. 
Striis  ex  ctntro  divergentibus^ 
Striis  concentricis. 
Striis  Jlellatis. 

.  Striis  in  plana  nitida  concretise 
Strialo^/quamofum^ 
.  Lanet  ii^ar^fibris  capillaribus  Jiparatis^ 

r  album* 

rubrum. 

fiavtficns*. 

viride^ 

carulifoens* 
Tixtitra  Chafybea. 

ffigura  incerta 

1 7^*  turrita  ceu 

Xnodoja. 
drufica^ 
Grijeum/peculartf  cinereum^  Zte^ 

The  fpecific  gravity  of  antimony  is  for  the  moft  part  front 
4  to  4200;  and^  when  melted,  from  470010  500.  But  if 
the  regulus  be  well  depurated  from  fulphur  and  iron,  ita 
i|>ecific  gravity  is  much  greater,  as  was  mentioned  ia  the 
cote  [tf]  to  Se£t».  366. 

This  ore  of  antunooy  foils  the  fingert  wheu  handled,  and 
it  nrj  brittle.. 

Tghtn 
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SECT.    370.    (235.) 

2.  With  fulphur  and  arlenic^  Antimomiifri  au* 
ripigniento    fnincralifatum^      Red    antimony 
ore,  jintimoniumjoiare. 
This  is  of  a  red  colour,  and  has  the  fan>c 

texture  with  the  preceding,  though  its  fibres 

are  not  fo  coarfe. 

a.  With  fmall  fibres^ 

b.  With   abrupt  broken  fibres,  frorti  Braunf* 
dorfF  in  Saxony,  and  from  Hungary  [d\. 

All 


When  gradually  heated  in  a  crucibie,  it  fofea  about  tt 
fir  cent»  of  its  weight ;  and*  becomes  a  grey  calx. 

It  is  perfcdly  folubl#>iDf  the  niarim  sciJ^  with  the  afiftance 
of  heat. 

The  nitrous  only  calcines  the  tcgvAine  part. 

100  parts  of  this  ore  contain  74  of  the  antimonidl  fi* 
gulus^  nightly  dephlogiilicated,  and  26  offu/pbur» 

It  is  analyfed  by  folution  in'  aqua  rigia^  confiAing  of  i  part 
of  nitrous^  and  4  pares  of  marine  acid^  The  fulphur  it 
fo\ind  in  the  filter;  for  this  folvent  oniy  a£bs  on  the  fcmi- 
jnetal,  and  the  fulphur  being  difcngaged,  floats  over  the 
folution. 

Id  the  dry  way  antimony  is  feparated  from  the  ftony 
parts  of  its  ore  by  diftillatiou  per  dej'cen/um.  It  is  afterwards 
reduced  to  a  regulus  by  gently  roailitvg  it,  until  it  lofes 
33,5  P^^*  ^^"^^  ^^  ^^*  weight;  and  then  mixing  the  grey 
calx  thus,  farmed,  with  twice  its  weight  of  blacJt  Jlux^  and 
|>riflJy  fufing  it  in  a  covered  crucible,  the  regulus  is  ob- 
tained.    The  Editor  from  Kirwan  p.  526,  and  Mongez,,t^f^ 

{a1  In  Hungary  nobody  know?  thiis  kind  of  ore.  I  only 
found  it  at  Brauhfdorff :  therefore  fbme,  who  hav^  not  fccql 
it,  deny  its  cxifteace.    B^fiunieb, 

•         The 
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All  antimonlal  ores  are  fomewhat  arfeniQal^ 
but  this  is  more  fo  than  the  p/eceding  kinds^  . 

m 
m 

,  -     .  ■  -     . 

SEC  T.    371.    (236.) 

Mineralized  with  other  metals. 

C.   With  .fulphurated  Tilven    The  plumofe 
iher  on  of  Seft.  274  \e\. 

With 


■^r 


Tfie  rcdr^lopr  of  thia  ore  proceeds  from  the  mixture  oi 
arfeoic. . '  Wallerius  fpeaks  of  3  varieties  of  this  ore,  that 
are  f9uad  in  Hungary  and  Saxon/^  viz..  i*  of  a  nd  colour ; 
2.  of  purpiyb  or  violet  \  and  3  of  ik'  palt  red  colour.  S^s 
thi  Spec.  3q6  9/'Walieriu8*8  Syfiem.  Mineral* 

Bomar^    defcribes   alip    the   following   arienical  orca   pf 
antimooy»  which^  in  all  probability,  ,are  the  fame  meiuioaQd 
J)y  Walleriui  after  him{i;lf».  viz.. 

I.,  The  red  with  parallel  fibyces,  firVn  f4Ti  paraUilU^ 
found  at  Br aunfdorff'm  Saxony , 

!•  The  paU-red^  or  of  a  vidacesus  cHo^^  found  at  Prei^ 
bourj  ii^  Hungary,  and  anotl^r  of  a  blue  .colour  found  a^p  ^t 
Bcaunfdorff.  .       ]     . 

4.  The  red  with  the  flrix  diipofed  in  a  jlarry  if^cm^ 
&nkDd  in  Hungary  and  Saxony. 

4.  The  purple  )red^  which  is  plumofe,  or  of  very  thra  .Atyr 
fibres,  like  bair^  or  wool :  and  ibmetimes  in  a  dendmticaL 
.  fbroi,  upon  the  white  q^uartz  of  xhe  ffty  ore  of  antimonyi  in 
'  the  (Dine  called  the  Oid-Hope  of  God  in  Freyberg^  .^ 

5«  And  the  pluniofe  ore  of  an  ajh  eolour^  which  is  aj/a 
f)und  of  a  purple-red  colour,  at  Braunfdorff  in.  Saxony; 

Finally»  the  fame  author  fpeaks  of  a  hom-antii|Lqqy» 
minera  antimonii  certua^  which  ia  iaid  tahave  beea  fouoiif^c 
Scolberg* 

[#]  ceGdcs  the  colours  of  tUs  oFe  mention^  iq  Se9»  ^y^ 
there  are  alib  ores  of  the  kind,  which  are  red  or  HJCfCfis 
and  then  they  contain  but  a  fmall  proporttcn  of  fifvaf* 
Their  texture  is  filamentous,  very  brittle  ax|d  fufible. 

Tbc& 


D.  ^ith  fulphurated  (ilver,    copper^   and 
arfcfiic.     See  Sc^.  276  [f]. 

E.  With  fulphuratedlead.    See  ScGt.  314* 


•» 


Thefe  ores  may  be  analyfed  by  folntion  in  sfna  regiai 
both  the  regului  of  antimony  and  the  arfenic  remain  in  the 
folution,  and  the  fulphur  is  feparated  by  filtration.  If 
the  Iblution  be  then  boiled  with  twice  its  weight  of  firoog 
mtrou$  addf  the  regulus  of  antimony  will  be  precipitated  oa 
"lUi^ount  of  its  de(rfA62fftication ;  aodi  the  arfenic  which  is 
then  converted  into  an  acid,  will  remain  in  the  liquor,  and 
nay  be  procured  by  evaporation  into  dryneis. 

\J^  Mjilvir  or  cptpgr  be  fufpedted  in  the  fcoric,  they  may 
be  analyfed  by  boiling  in  about  6  times  their  weight  of 
of  Jibiti  nitrous  acid^  which  will  take  up  the  fiWer  and 
copper,  and  leave  the  regulus  of  antimony  and  the  arfenic. 

Thefe  laft  may  be  boiled  in  ftrong  nitrous  acfi^  #hich 
dephlogifticates  the  antimony,  and  the  arfenic  becomes 
foluble  in  water:  fo  that  the  calx  of  antimony  remams 
undiflblved.  The  ftxiphur  may  be  found  in  a  fecond  ex« 
periment,  ufirrg  aqua  ngia  inftead  of  the  concentrated  »• 
trous  acidf  and  the  filver  may  be  precipitated  With  a  cleat 
plate  of  copper,  previoufly  weighed;  for  in  this  cafe,  the 
£lver  precipitates  upon  it  in  its  metalti'c  form,  whibh  may  be 
weighed,  and  its  contents  known.  As  to  the  copper,  it 
nay  be  precipitated  by  aerated  mineral  alkali ;  and  194  ^ r« 
of  this  precipitate  well  dried  are  equivalent  to  loo  /r.  of  cop* 
per  in  in  its  metarllxc  form.  But  from  this  laft,  the  weight 
loft  by  the  copper  plate,  during  the  operartion,  muft  be 
fubfiraaed. 

N.  B.  If  in  this  fblution  by  aqua  ngia^  the  precipitation 
ipt  the  filver  ihould  be  attempted  by  the  marine  acid^  it 
^ould  unite  to  the  copper,  and  form  a  triple  fait,  which 
would  alfo  be  precipitated  together. 

If  the  refiduum  (hould  caliratly  contain  fulphur^  arfinic^ 
and  ir9n\  by  boding  it  in  thefpirit  of  fait,  the  arfenic  andiron 
will  be  taken  up :  the  firft  (the  arfeaic),  may  then  be  pre- 
cipitated by  the  addition  of  water,  and  the  iron  by  the  Pniffian 
mlkaUy  &c»     T[Ih  Editor  fr^m  KxrwaO|  ^.  327,   248  emi 

SECT* 
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SECT-    372.    (237.) 
Observations  on  Antimony  [a]^ 

By  the  name  of  Antimony  is  commonly 
Underftood  the  crude   antimony,    (which   is 

compounded 


[03 .1.  Thougk  the  rcgulus  of  antimony  is  a  metallic  fub- 
ftaoce^  of  a  confiderably  bright  white  colour^  and  has  the 
fft^mam-^  9pacity^  and  gravtfy  of  a  nietal ;  yet  it  is  q^uite 
f0ijiM/b«A/r»  and  falls  into  powdery  inilend  of  yielding  or  ex* 
pandiog  trndet  the  hammer ;  oa  which  account  it  is  clalTed 
aaiong  the  f^^meta/Sk 

Sk  Dr.  Lewis  mentions  ad  e&fy  procefs  to  give  a  moffc 
brilliaiit  metallic  appearance  to  the  regiilusof  this  femi*meta). 
It  confite  ill  throwing  a  lump  of  cauk  (or  terra  ponder ofa) 
falto  the cracibie^  in  which  the  antimony  is  melted  in  the  fire; 
about  one  or  two  ounces  of  the  cauk  red  hot  will  fuffire  for 
about  16  oQhces  of  the  melted  femi-metal ;  and  the  fuiioa 
being  continued  about  two  minutes  more,  on  pouring  it  off^ 
there  will  befouhd  about  ^5  ounces  of  the  regulus,  as  briU 
iiant  at  f^lijhtdjle'l^  or  pure  qttickjilverm 

5.  Regulus  of  antimony  isufed  In  various  metallic  mixtures^ 
It  for  printing  types ^  metallic  fpeculums^  &c.  It  enters  into  the 
beft  ibrt  of  prUrter  ware. 

4«  It  mixes  with,  and  (l!i)()lves  Various  metals ;  in  parti« 
cular  it  ufMh  it*on  the  mod  powerfully ;  and,  what  is  very 
remarkable,  when  mixed  together,  the  iron  is  prevented 
from  being  attra^led  by  the  loai-Jtem^  as  was  mentioned 
in  the  note^   N^  38,  to  p.  7^6. 

5.  It  affcds  cepper  next,  then  //if,  i a/j  ahd  Jiher  \  f romo- 
Cing  their  fiifion,  and  rendering  them  all  brittle  and  unmalle* 
thief  but  will  neither  unite  with  goiely  nor  mercury;  though  it 
majr  be  loade  to  combine  with  this  tail  by  the  interpofition  of 
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compounded  of  the  metallic  part  and  fulphur) 
as  it  is  melted  out  of  the  ore  {StQt.  369.) : 
and  by  the  name  of  regulus,  the  pure  lemi- 
metal. 

The 
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fulphur.    In  this  cafe  it  refeoibles  the  common  ^thtops^^and 
18  thence  called  Antimonial  £thiops. 

6.  R'egUlos  of  antimony  readily  unites  with  fulphur, 
apd  fptms  a  compound  of  a  very  faint  metallic  fplendor  :- 
it  affumes  the  form  of  long  needles  adhering  together  late- 
rally': it  is  ufually  formed  naturally  alfo  hi  this  fhape.  Thh 
is  called  Crudi  Antimony^ 

7.  But  though  antimony  has  a  confiderable  afiintfy  to  fuU 
phur ;  yet  all  the  metals,  except  goU and  mercurj^hzvc  a  greater 
affinity  to  that  compound.  If  therefore  iron^  copp^r^  Uai^JiU  . 
ViT^  or  /m,  be  melted  with  antimony,  the  fulphur  will  noire 
with  the  metal,  and  be  feparated  from  the  reguku,  which,N 
however,  takes  up  fome  part  of  the  metal,  for  which  reafon  it 
is  called  Manual  Rigulus^  Regulus  Vemris^  &c. 

8.  When  gold  is  mixed,  or  debafed  by  the  mixture  Qf 
other  metals,  it  may  be  fufed  with  antimony ;  for  the  ful- 
phur combines  with  the  bafe  metals,  which,  being  the 
lighter,  rife  up  into  fcoria,  while  the  regulus  remains  united 
at  the  bottom  with  the  gold;  which  being  urged  by  a  ilronger 
degree  of  heat,  is  freed  from  the  femi-metal,  which  is  very 
TolatiL  This  method  of  refining  gold  is  the  eaiieft  of  all» 
Sii  note  [^],  to  p,  518. 

9«  But  the  moil  numerous  purpofes,  to  which  this  femi- 
jnetal  has  been  applied,  are  thofe  of  the  chemical  and  phar- 
maceutical preparations.  Lemery,  in  his  Tnatije  on  Anti*. 
monyy  defcribes  no  leis  than  200  proceffes  and  formula; 
among  which  there  are  many  good,  and  many  ufelefs  ones. 
The  following  proceiTes  deferve  to  be  mentioned  on  accouot 
of  their  utility, 

10.  Antimony  melts  asfoon  as  it  is  moderately  red  hot,  but 
cannot  fullain  a  violent  degree  of  fire,  as  it  is  thereby  diffi* 
pafcd  into  fmoke  and  white  vapours,  which  adhere  to  fuch 
cold  bodies  as  they  meet  with,  and  are  collected  into  k 
kind  oi farina  ov  powder ^  csdlcd  Flewin  ofjntinuny. 

-  '     ^  II.  if 
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The  alchemifts  have  made  great  ufe  of  an^- 
monyin  their  experiments ;  fome  of  them  chiefly 
on  account  of  its  being  found  in  the  Hunga- 
rian gold  mines.    Yet  flill  we  know  no  more 


11.  If  it  be  only  moderately  heated,  in  vety  froatl  piecec» 
fo  as  not  to  melt ;  it  becomes  calcined  into  a  greyifli  powder 
deftitute  of  all  fplendor,  called  Calx  of  Antimoty^  This  calx 
it  capable  of  etiduring  the  mod  violent  fire ;  but  at  laft  it 
will  run  into  a  giaj%  of  a  rtddijh  jtltiv  colour^  fimilar  to  that 
of  the  Hyacinth*  The  longer  the  calcination  be  continued, 
the  more  refraAory  it  will  be*  and  the  lefs  coloured  the 
glafs  will  become*  The  calcination  of  antimony  may  even  be 
carried  ib  far,  that  it  wilt  not  vitrify,  unlefs  a  fmall  portioa 
of  crude  antimony  be  thrown  into  the  crucible. 

12.  The  following  is  the  bed  method  for  avoiding 
dilappointment  and  perplexity  in  making  this  antimonlal 
gi^«  Take  any  quantity  of  calx  of  antimony,  made  with* 
out  addition,  put  it  into  a  good  crucible,  which  fet  in  a 
melting  furnace;  kindle  the  fire  gradually,  and  leave  the 
Crucible  uncovered  at  the  beginning ;  a  quarter-  of  aa 
hour  after  the  matter  is  red-hot,  cover  the  crucible,  ancL 
excite  the  fire  vigoroufly,  till  the  calx  melts,  which  may  be 
known  by  dipping  into  the  crucible  an  iron  wire,  to  the  end 
of  which  a  little  knob  of  glafs  will  adhere,  if  the  matter  be 
in  perfed  fufion*  Keep  it  fo  for  a  quarter  of  an  hour,  of 
rather  longer,  if  the  crucible  can  bear  it ;  then  take  it  out, 
and  pour  the  melted  matter  on  a  fmooth  flone,  made  hot 
for  the  purpofe,  or  in  a  proper  mould  to  give  it  the  form  of 
a  cup,  or  of  pills,  called  Pilule  Ptrpetua* 

The  tnfufion  made  of  this  coloured  antimonial  glafs,  in 
acidulous  wine  (fuch  as  that  of  Bourdeaux)  for  the  fpace  of 
5  or  6  hours,  is  a  very  violent  emetic. 

13*  If  equal  parts  of  nitre  and  regulus  of  antimony  be  de*, 
flagrated  over  the  fire,  the  grey  calx  which  remaios  is  called 
JLiver  of  Antimony » 

14..  If  regulus  of  antimony  be  melted  with  two  parts  of  fixed 
alkali^  a  mafs  of  a  rtddtfb  yellow  colour  is  produced^  which  being 
diflblvcd  in  water,  and  any  acid  being  aftenvards  addcd,apre« 

Ic  it  1  cipit2^te 
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of  the  conilituent  parts  of  this  femi-metal 
than  the  others/  notwithftanding  all  that 
ha's   been  written  on  the  fubjeft.     Some  fay 

that 

^11         _  -  —    '  -  -  —  ■  ■  ^    .  «      ,         , 

cipitate  is  formed  of  the  fame  colour,  called  Gplden  Sulphur 
9f  jintimony. 

X5,  Fixed  nitre,  vi%,  the  alkaline  fait  that  remains  after 
the  deftagratiod  of  nitre,  being  boiled  with  fmatl  pieces  of  re- 
gulus  of  antimony,  the  folution  becomes  reddiQi ;  and,  on 
cdoling,  depoftts  the  antimony  in  the  form  of  a  red  powder 
called  Mineral  Kermes* 

i6.  Equal  parts  of  the  glafs^  and  of  the  Uvtr  of  antimony^ 
well  pulverifed  and  mixed  with  an  equal  quantity  of  pul- 
verized cream  of  tata'^^  being  put  into  as  much  water  as  will 
dilTolve  the  cream  of  tartar,  and  boiled  for  12  hours,  adding 
now  and  then  fome  hot  water,  to  replace  what  is  evaporated; 
the  whole  is  to  be  filtered  while  hot;  then  being  evaporated 
to  drynefs,  the  faline  matter  that  remains,  is  the  imetic 
tartar. 

tj.  The  regulus  of  antimony  being  pulverifed,  and  dif> 
tilled  with  corrojive  fublimatt  of  mtrcury,  a  thick  white  mat- 
ter ts  produced,  which  is  extremely  c«rro{ive,  and  is  called 
Butter  of  /ftttimony.  This  thick  fubflance  may  be  rendered 
limpid  and  fluid  by  repeated  didillations. 

On  mixing  the  nitrous  add  with  this  Sutter  of  Antimsny^ 
a  kind  of  aqua  regia  is  diftilled,  called  Bexoardic  Spirit  of 
Nitre. 

iB.  The  white  matter  that  remains  from  this  lad  didillation, 
may  be  redidilled  with  frefh  nitrous  acid ;  add  the  remain* 
der  being  wafhed  with  water,  is  called  Bezoar  mineral^  which 
IB  neither  fo  volatile,  nor  fo  caiiftic  as  the  antimonial  butter^ 
This  butter  being  mixed  with  water,  a  precipitate  falls  to 
the  bottom,  which  is  very  improperly  called  mercurius  vitsty 
for  it  is  in  fadt  a  very  violent  emetic. 

19.  But  if,  inftead  of  thcv  regulus^  crude  antimony  be  cm- 
ployed ,  and  the  fame  operation  be  performed ;  the  regulino 
pan  fepa rates  from  the  fulphur,  unites  to  the  mercury, 
and  produces  the  fubflance  which  is  called  Cinnabar  of 
jtnt.movy, 

20.  The  method  of  making  diaphoretic  Antimony  has  beea 
already  defcribed  in  the  aote  [a J  to  Sc£t«  366.  p,  791^    This 

pnr* 
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that  its  earth  is  not  vitrifiabley  becaufe 
it  IS  volatile,  which  is  perfcftly  contrary 
to  experience:  and  if  volatility  be  the  cha- 
rafteriflic    of    a    mercurial    earth,    the    pipe 

clay 

prcparatioa  excites  animal  perfpiratioo,  and  is  a  good  fudorific. 
The  very  fame  preparation  of  the  diaphoretic  antimony  may 
be  more  expedirioufly  made,  by  otte  part  of  antimony  with 
tuuo  and  a  ha:f  of  nitre^  mixed  together  and  deflagrated : 
the  refidue  of  which  is  the  mere  iaU  of  antimony^  void  of  all 
imetic  pvwe^^ 

21.  And  if  the  detonation  be  performed  in  a  tubulated 
retort,  having  a  large  receiver,  containing  fome  water, 
adapted  to  it,  both  a  ciydus  of  antimony  and  the  antimonial 
fiowifi  may  be  pbtaioed  at  the  fame  time,  as  Neumana 
aflerts. 

as.  When  nitre  is  deflagrated- with  antimony  over  the  fire, 
the  alkaline  bafls  of  the  nitre  unites  with  the  calx  of  the  femi- 
«[)etal,  which  may  be  feparated  by  an  acid,  and  is  called  Ma* 
Uria  Psrlata* 

i5«  It  is  beyond  any  controverfy  that  this  femi-metal  a^s 
€0  the  human  body  as  a  violent  (and  fometiipes  virulent) 
emetic,  axKi  as  a  flrong  cathartic,  impregnating  vegetable 
acids,  as  vinegar  and  add^witus^  with  thefe  virtues,  almoft 
inexhauflibly.  By  (ulpbur,  and  by  calcination  with  nitre, 
its  malignity  is  abated,  and  its  emetic  power  changed  into 
a  diaphoretic  one.  But  as  foon  as  it  is  reilond  to  it's  pure 
ipctallic  date,  it  refumes  its  virulence,  which  may  be  again 
deftroyed,  and  again  reilorcd,  and  aimod  iniinitcly  vaped. 

Z\m  Hofi'man  has  givtn  an  account  of  rhe  difierent  me- 
dicinal and  pernicious  efTccts  of  nntimouy,  as  ariling  from 
ila  different  modes  of  rreatnient,  f^^uit  antuho  .y^  on  account 
of  the  rcgulus^  being  corre^cd  by  the  jul^hu  ,  is  not  only 
fafe,  but  in  many  cafes  a  medicine  of  great  fcrvice,  both  for 
the  human  Ipccies  and  other  animals. 

a$.  By  limple  fufion  it  acquires  a  degree  of  malignity ;  hut 
a  tar  greater  que  if  melted  with  half  its  weigh:  of  uitre, 
which  confumes'nearly  all  the  fulphur,  and  Uavcs  the  rcgului 
bare. 

i6.  Mixed  with  common  fait,  and  calcined  over  a  gentle 
if%  for  iieverai  hoursi  and  afterwards  edulcorated  with  water^ 

Fffj  it 
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clay  from  Cologne  ought  to  be  of  the  fame 
nature.  Perhaps  it  is  tetter  to  fay  that  the 
calx  of  antimony  is  volatile,  and  may  both 


•w 


it  yields  an  afhTColoured  grey  calx,  which  is  fo  fixed  as  to 
bear  a  ixielting  heat,  and  proves  a  mild  apid  fafe  diaphoretic, 
void  of  any  niialigDant  or  emetic  quality. 

27.  In  the  iame  manner,  if  calcined  with  a  gentle  fire  in 
an  Earthen  veife!,  uncovered  and  cxpofed  to  the  open  air,  it 
changes  itito  an  innocent  calx,  without  the  lead  malignity, 
Sut  if  thi^  very  call;  be  melted  with  a  ftrong  fiie  into  glafs,  it 
becomes  fo  a^ivc,  that  a  few  grains  will  occafiop  violent 
vomiting  and  purging,  or  even  mortal  ponvulfions  and  infiam^ 
mations. 

28.  Likewife,  if  the  powdered  regnlus  be  calcined  in  a  jg;1aft 
vial,  over  a  fand  heat,  for  feveral  days,  it  becomes  a  greyiflt 

'  ftlutary  diaphoretic  powder.  But,  if  reduced  to  regulns,  bj 
fiifing  it  with  powdered  charcoal,  nitre,  and  a  little  fat, 
it  proves  again  virulent,  Alfo,  when  antinipny  is  melted 
with  one  fotitth  of  its  weight  of  fait  of  tartar, .  theq 
]x>wdered,  the  fcoria  feparated,  and  the  more  ponderous 
miitter  pulverized,  the  reddifli  powder  thus  qbtained  is  falu-^ 
tary ;  but  when  it  is  melted  with  three  or  four  times  its 
weight  of  fait  of  tartar,  both  the  fcoria  and  the  regulns  are 
virulent. 

29.  Bqual  parts  of  antimony  and  nitre,  melted  together, 
•  yield  a  virulent  mafs  ;   but  one 'part  of  antimony  with  a  or  5 

of  n|tre,  tnakes  an  ufefui  diaphoretic.  The  regulus  mdted 
with  half  its  weight  of  nitre,  continues  emetic ;  but  one 
part  of  regulus  with  two  and  a  half  of  mitt  becomes  diapho* 
retic.  Thus  one  preparation  of  antimony  may  be  changed 
into'  at^other,  a  faiutary  into  a  poifonou8|  and  ^  poifoooui 
into  a  faiutary  one. 

.^o.  It  is  not  yet  afcertained,  fays  Macquer,  in  which  0/ 
the  principles  of  antimony  its  emeiic  virtue  refides.  But  it 
is  evident,  by  what  has  been  already  affcrted,  that  it  cannot 
be  afcribcd  to  its  earthy  part;  for  the  calx  of  antimony, 
wh^r^  entirely  deprived  of  all  phlogiflon,  h  not  emetk^  nor 
even  pur^atiw,  as  is  evident  frbtn  the  effed^s  of  diabboretic 
^mtim^ny^  and  the  pearly  matter  of  N'  32t 

31.  It  is  therefore  equally  evident,  that  this  property  of 
^tlmon^  depends  upon  the  unioq  of  it»*ipetallic  earth  witl\ 

*    ■  ' '  '  ' '    m 
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Jbc  reduced  into  a  metallic  ftate  with,  phlo- 
i;i(lon  atone,  and  melted  into  glafs  ;.aiid.  fuch 
is  its  nature,  though  we  do  upt  know  the 
regfon  of  it» 
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Arfenic*     jlrfemcum,  Lat. 

General  Properties  of  tbh  Seml-metaf. 

< 

5*  Arienic  in  its  metallic  formt 

itt  phtogifton ;  and  M%  9ppetn  to»  be  the  more  ^piDbable ; 
%ife  .bjr.tidy  ffe-combiniog -phlogiftoD  with  the  earth  of  this 
ie^i*metal,  ^otaiiy  deprived  by.  calcination  of  4iU  its  gmitic 
fjf rlM/,  tiiit  very  virtue,  is  perfedly  reflored,  and»rhe  <ieguhit 
^m,  reriwi^is  no  left  tmetict  than  that  which  never  under* 
weBt4alf»nfition»  . 

.  3^a«  Jiiltf  dX\  that  has  been  related  in  tbefie  notc^r 'it  is  no 
Irondef  jh^t  antimony  had  been  by  many  eileemed  an  cffec* 
tual  poiibn ;  and  by  others  the  moft  extraordsoary  virtues, 
and  grea^  beneficial  properties,  have  been  attributed  to  the 
Upf^  di^fiance.  In  1566  its  ufe  was  prohibited  in  France  by 
an  edi^  of  the  Parliament,,  which  was  repealed  in  1650,  anti-* 
^noony  having  a  few  years  before,  been  received  into  the  num* 
her,  of  purjativ4$*  In  1668  a  new  edid  came  forth,  prohibit* 
ing  its  being  ufed  by  any  one  but  by  the  Do&ors  of  medi* 
cine«  Thus  much  is  certain,  ifl,  that  Antimony  in  its  crudo 
Aate  is  not  a  poifon,  but  a  medicine  of  great  efficacy;  an 
bzcel|cnt  rc^vent  and  purifier  vof  the  animal  juices,  if  given 
from  4  grains  to  half  a  drachm  (or  $ogr»)  together  with  A^ 
forbcnts ;  idly,  that  it  is  capable  of  being  rendered,  by  various 
operations  and  additions,  either  truly  poifonous,  or  more  roe* 
dicinal  than  in  its  crude  flate  :  and,  ^dly,  tha^tts  mod  viruletit 
preparations  may,  by  iQight  management,  be  made  falutary ; 
and  its. moft.iiilu^ary  ones  virulent  and  deadly  poifonous,  a« 
Newmann  obferves*    Thg  Editor. 

Fff  4  fa 
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^.  Is  nearly  of  the  fame  colQur  as  lead,  but 
brittle;  and  changes  fooner  its  (hining  colour 
in  the  aif^  firft  to  yellow,  and  afterwards  to 
black. 
^,  It   appears    laminated   in   its  fradure,    or 

where  broken. 
e.  Is  very  volatile  in  the  fire,  burns  with  a 

fmall  flame,    and    emits  very  difagreeable 

fmell,  like  garlick  [^1. 

It 

^iifcii  m'  ^'•'-        '   '  '■■     ■■'    '    ■       ¥*         I    ■    ■!  ■  ■  I        I  ■   III  i<i^  1  I  m  _  ,         .,      •       I  ^     ^ 

[a^  z.  If  ^rfenic  be  laid  on  a  red-hot  iron,  it  burns  witb 
a  flight  flame,  white  fmoke,  and  garlick  fmell :  is  wholly  vo» 
Utilized,  and  tinges  a  plate  of  copper,  held  ovier  it^  wh^. 

2.  The  fpccific  gravity  of  the  radical  acid  of  arfenic,  iss;   • 
^391 ;  of  white  arfenic=3,7o6  ;  of  its  glafly  (late^rjoo;  an4 
of  its  reguiin=:8,30jf  of  even:p:8,)io. 

%.  Jqua  Regia  and  muriatic  acid  perfeCHy  .diflblve  arie<« 
VAC  ;  the  vitrhlh^  however,  requires  to  be  bpilmg-hol.  The 
duitous  acid  only  a^s  upon  its  Cjalx*  The  nitr9us  acid  not 
only  takes  away  as  much- phlogiiton  as  may  be  expreifed  by 
109;  by  the  lofs  of  which,  the  regulus  is  reduced  to  the  ftate 
,of  a  calx;  but,  in  a  large  quantity,  aiTided  by  a  proper  de- 
gree  of  heat,  it  at  length  fo  far  dephlogiflicates  this  caU»  as 
to  leave  the  acid  of  arfenic  alone. 

4.  From  analogy  it  is  probably,  that  every  metal  con-^ 
tains  a  raatcal  acid  of  a  peculiar  nature,  which,  with  a  cer- 
tain quantity  pf  phlogiilon,  is  coagulated  into  a  metallic  calx; 
but  with  a  larger  quantity,  fufficient  tq  faturate  it,  forms  a( 
compleat  metal.  Hergman'i  Sciagr.  See  what  has  been  fajd 
on  thii  iubjedt,  in  the  Notes  to  p.  307,  504.,,  &c. 

5.  Gold,  fufed  with  arfenic  in  a  clofc  veiTel,  takes  up 
fcarcely  yV  o^  it ;  filvcr  i;  lead  ^;  copper  ^  -,  iron  more  iha^i 
its  own  weight;  bifmuth  about  J^. ;  zinc-f ;  regulus  qf  anti- 
mony <^  ;   anu  manganefe  an  equal  qUvintity. 

6.  Iron,  by  means  ot  Jcfs  than  an  equal  quantity  of  ar/enic^ 
lofes  its  magnetic  power,  bergman's  Sctag,  and  the  fecond 
vol.  of  his  cli.4ys,  p.  283. 

7.  rhe  arfenic,  met  with  in  commerce,  is  brought  chiefly 
frpm  ihp    cobalt-works   in  Saxony,  where  zaffre  is  made. 

Arieni^ 
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^.  It  is,  by  reafon  of  its  volatility,  very  ditfi- 
cult  to  be  reduced,  unlefs  it  be  mixed  with 
other  metals*  However,  a  regulus  may  be 
obtained  A'om  the  white  arfenic,  if  it  be 
quickly  melted  with  equal  parts  of  pot- 
aihes  and  foap;  but  this  regulus  Contains 
generally  fome  cobalt,  moft  of  the  white 
arfenic  being  produced  from  the  cobalt 
ores  during  their  calcination.  The  white 
arfenic,  mixed  with  a  phlogiflon,  fublimes 

like  wife 


Arfenic  is  contained  in  great  quantities  in  the  cobalt-ores, 
from  which  it  is  driven  off  by  long  torrefa^^ion  :  thefe  fumes- 
pafs  into,  and  adhere  to  the  fides  of,  a  very  long  chimney  coa« 
ilru^d  for  that  purpofe. 

8.  But  the  greateft  quantities  are  prepared  at  Geyerjberg^ 
near  the  village  Ebrenfritdcrjbirg  in  Mifnia,  from  or^ 
brought  thither  from  Scbnteherg^  and  other  Saxon  mines. 
The  ore  is  thrown  into  a  furnace  refembling  a  baking-ovei, 
whofe  flew  is  an  horizontal  pipe,  near  an  hundred  fathoms 
in  length,  of  a  confiderable  width  at  the  beginning,  but 
growing  narrower  to  the  further  end.  The  ore  is  every  now 
and  then  ftirrcd  and  turned  over  to  promote  the  extrication  of 
the  arfenic,  which  arifes  in  fumes  into  the  pipe,  and  there  con* 
denfes  into  a  greyifh  or  blackiih  powder,  called  Meal 
Arjcrdc.  This  is  refined  by  a  fecond  fublimition  in  clofe 
veflels,  with  a  little  pot-afh,  which  detains  the  impuri* 
ties :  the  force  of  the  heat  melts  the  fublimed  flowers 
into  the  cryftalline  maifes,  which  are  fold  all  over  Europe, 

9.  What  is  called  arfenic  is  the:  calx  of  its  regulus ;  and 
contains  no  fixed  air  It  is  fo  far  in  the  faline  ftate,  as  to  be 
ibluble  in  80  parts  of  diftilled  water  in  the  temperature  of  ^9 
degr.  of  Fahrenheit;  but  if  the  v^'ater  be  boiling,  15  parts 
wilt  diiTolve  one  of  the  arfenical  calx. 

10.  The  regulus  of  arfenic  is  obtajned  from  its  calx,  either 
by  quickly  futing  it  after  it  is  made  into  a  pafte,  together 
with  twice  its  weight  of  foft  foap^  and  an  equal  quantity  of 
mineral  alkali,  and  pouring  it  out,  when  fufed,  into  an  hot 
ifon  cpRc;   or  by  mixing  it,  in  powder,  with  oil,  to  the 

fonUftency 


likewife  info  o<5^ohedral  cryftds  of  a  ma^lHc 
appearance,  whofe  ipecifix:  gravity  is  8,^o8. 
^.  The  calx  of  arfenic,  which  always,  btt  ac- 
count of  its  volatiKty,  muft  be  got  as  a 
fublimation,  is  white,  ahd  eaiily  meln  to 
a  glafs,  whofe  fpecific  gravity  is  5,600. 
When  fulpbur  is  blended  in  this  calx,  it  be* 
comes  of  a  yellow,  orange,  or  red  colour ; 
and  according  to  the  degrees  of  colour  is 
called  Orpimeht  or  yellow  arfenic^  SHAda^ 
rach^  Realgar  or  red  arfenic^  and  alfo  Ru^ 
binus  Arfenici. 

Tills 

conlifteQCy  of  a  fynip,  and  dlftilling  the  \rhoie  g^ad^a|Uy  m 
dfynefs.  Towards  the  ^nd,  the  regulus  iubUox^^^  apd  laty 
he  made  more  perfeA  by  a  fecpnd  difiillatioa  1^  ^  niatrafiia 
^ith  iti  own  weight  of  oil.  Thiis  operation  is  too  o^afivc.tQ 
be  made  but  in  the  open  air.  After  this  fublioiatHin^  th<^ 
inatrafs  is  broken^  and  a  crufi  Jib  foundia  thp  neck,  haying^a 
glaiTy  appearance^  and  a  metallic  luftre»  This  glaft^  expoiied 
to  tlie  air,  lofes  its  trahiparency,  becomes,  milkyi  and 
Blackens  fehfibly. 

I  f^  The  calx  of  arfenic  is  the  only  metallic  calx  that  di(* 
folves  in  water,  and  affords  pyramidal  cryfials  by  flow  evapo« 
ration.  It  unites  with  earths^  by  means,  of  fudon,  and  ace<» 
Icrat^s  their  vitrification ;  but  all  thefe  glafles  tarniih  fooa 
by  expofure  to  air.  -  ^  ,    -    .     . 

Boiling  oils  diflblve  this  femi  metal,  as  Kirwan  aflertB. 

I  a.  Arfenic  is  not  attacked  by  viirioHc  acid  when  cold  |  but 
when  they  are  boiled  together  in  a  retort,  fome  fulphureouf 
acid  is  produced,  a  little  fulphur  fublimes,  and  the  arfenic  ii. 
found  in  the  form  of  a  calx,  but  not  at  all  diflblved* 

13.  The  ni/r02/x  larfV  attacks  it  violently,  calcines  it;  andf 
by  a  gentle  heat,  a  confiderable  part  of  this  calx  is-  dif* 
folved. 

According  to  Bucquet,  the  marini  acld^  aflifted  by  heat, 
dlifolves  arlchic,  and  its  calx* 

Both  fixed  and  volatile  'alkalies  precipitate  the  arfenic  from 
this  combination. 

S  Th« 


SeSt,  ^3ji  ssmi-mbtals.  8it 

Jl  This  calx  apd  ^lafs  are  diffoluhle  In  water, 
an4  tn  all  liauids;,  though  not  in  all  with 
the  faoie  ficitity.  In  this  circumflance  ar- 
ienic  refembles  the  falts^  for  which  reafbn 
it  alfo  Height  be  ranked  in  that  Ciafs,  at 
Se&.  155. 

g.  The  regulus  of  arfenic  diflblves  in  fpirit  of 
nitfci  but  as  it  it  is  very  difficult  to  have  itper- 
fefiljr  free  from  other  metals,  it  has  hitherto 
been  very  little  examined  in  various  menflrua. 

It 


14.  The  regulus  of  this  femi-metal,  mixed  with  nitre,  and 
thrown  ioto  a  red*hot  crucible,  occafions  a  briik  detonation  : 
but  \U  calx,  vtsL  white  arjimie^  does  not  fenfibly  deflagoate 
with  iiitres  and  if  the  operatiMi  is  made  ia  an  open  veiTel,  ii; 
alkalicAi  this  fait. 

X5«  A  mixture  'of  arfenic  and  fulphur^  being  fufed,  pvo^ 
duces  either  a  vol$uiU  ^/nt/  compound,  called  y«^i/i#«f 
#r^*jv,  or  orpiment  i  or  a  red  one  if  the  -  heat  is  briflt,  calM 
FtUfiUpui  R4alg4ur^  Rixfigal^  or  R$d  Arfmk.  The/are  both 
*¥olatiW  1^  fire,  and  may  be  decoropofed  by  lime^  and  bf 
sUmlis^  which  have  more  affinity  to  the  /ulpfanr,  than  tho 
arieaical  calx*  However,  this  calxj  like  the  acids^  msqr.  dev 
compofe  tlie  livers  ff  fuipbur. 

l6*  All  the  properties  of  this  calx  of  arfenic,  prove  it-tol 
be  a  combiiilible  body,  which,  on  being  united  to  vital  air^ 
affuroet  the  chara^r  of  a  faiine  fubflanoe.  By  didilling H 
mixture  of  dephlogifticmed  marine  acid  and  of  calx  of  arfeidci 
the  marine  acid  attract  the  phlogiAon  from  the  calx ;  and 
this  laft  paflcs  into  the  ftate  of  a  true  acid,  as  Scheele  ob^ . 
(erved.  He  fucceeded  alfo  in  preparing  avfenical  add,  b)^ 
difiiliing  the  calx  of  this  femi-mctal  with  four  partt  of 
liitrous  acid*  This  laft  gives  out  much  nitrous  gas ;  and  \\m 
cabc  affumes  the  charader  of  an  acid  in  a  folid  fomi|> 
which  mud  be  very  llrongly,  and  very  long  heated  to  difetw 

£ge  the  fuperabundance  of  the  nitrotu  acid«  The  procefv 
r  difengaging  this  acid,  which  has  been  formerly  deicribed! 
at  p.  198,  is  nearly  the  fame ;  and  as  to  itt  propertiety  they* 
)i|Y9.  been  expofed  already  in  SeA«  i6i* 

Whi» 
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L  It  is  poifbnous,  efpecially  in  form  of  a* 
pure  calx,  or  glafs.  But  probably  it  is  lefs 
dangerous  when  mixed  with  fulphur^  fince 
it  is  proved  by  experience^  that  the  men  at 
mineral  works  are  not  fo  much  affeded  by 
the  fmoke  of  this  mixture,  as  by  the  fmoke 
of  lead ;  and  that  fome  certain  nations 
make  ufe  of  the  red  arfenic^  in  fmall  dofes, 
as  a  medicine. 

/•  It  unites  with  all  metals,  and  h  likewiio 
much  ufcd  by  nature  itfelf  to  diflblve,  or^ 

as 

**— — ^         I  ■  »         — ^■^■Wl'  I   t"   ■■■»^W^i^»       I*    I   I  ti^l^p.  I    ll.a  1%  ■!     I       Ml  II  flit  ■      I     t 

17,  What  paifes  in  thefe  operationt  Icems  to  €Oun« 
tenancc  yeiy  well  the  new  do^rine  of  the  Aerial  Titmj^ 
For  the  calx  of  arfenic,  by  its  great  affinity  to  fttre  air 
(which  is  the  radical  acidifying  principle  of  thofe  aGkb)| 
combines  with  it»  and  becomes  an  acid  itfelf|  in  tbe  fame 
manner  as  they  had  been  formed* 

i8«  It  was  with  great  heiitation,  that  I  have  hitherto  re* 
▼olved  the  principles  of  the  new  theory  in  my  mind^  on  ac-»' 
count  of  my  being  deprived  of  the  true  key  for  unfolding  the 
whole.  JBut  having  been  favoured  within  thefe  few  days, 
with  the  fyflem  of  the  Niw  Nomtnclature^  by  the  generout 
friendfhip  of  the  Authors,  I  can  but  acknowledge  its  great 
fupcriority  (if  well  fupportcd  by  realfa^is)  :  and  I  rejoice  on 
this  valuable  acquifition  to  the  phiiofophical  world,  for  explain- 
ing the  operations  of  Nature  in  the  mofl  iimpleand  intelligibly 
way.  I  muft  keep,  however,  to  the  former  language  in  the  re* 
mainder  of  thefe  notes,  ui  pes  et  caput  uni  nddantur  form^^ 
according  to  tbe  old  adage  of  Horace. 

19.  The  arfenical  acid  has  a  flrong  tade.  It  may  be  fufed 
in  the  €re,  and  thus  may  be  freed  from  the  portion  of  the 
arfenical  calx  it  happens  to  contain  flill.  It  weakly  reddens 
vegetable  blue  colours :  expofed  to  the  air,  it  lofes  its 
tranfparency,  and  gradually  cteliquefces.  This  fait  is  foluble 
in  two  parts  of  water,  combines  eafily  with  //W,  but  more 
difficultly  with  ponaerous  and  magnejian  earths.  It  forms 
neutral  falts,  when  united  to  alkalis,  which,  bgwever,  may 
be  decomposed  by  lime^  as  Bergman  alTerts, 

The 
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as  we  term  it,  to  mineralife  the  metals,  to 
which  its  volatility,  and  foiubility  in  water^ 
mud  greatly  contribute.  It  is  likewife  moft 
generally  mixed  with  fulpbur. 
k.  It  abforbs,  pr  expels,  the  phlogiflon,  which 
has  coloured  glaflcs;  if  mixed  with  them 
in  the  Ere. 


SECT.    374.     (239.) 


Native  Arfenlc. 

Arfenic  is  found, 
\.  Native,  Arjenicum  nativum\   called  Scher^ 

htmoholt  and  Fliegenftein  by  the  Germans. 

It  is  of  a  lead  colour  when  fre(h  broken,  and 
may  be  cut  with  a  knife,  like  compact  black 
lead,   but  fbon  blackens  in  the  air.     It  burns 
with  a  fmall  flame,  and  goes  off  in  fmoke. 
A.   Solid  ^nd  tedaceous,    Arjenicum  nativum 

particulis  impalpabilibus  tejiaceum.     Scberben-^ 

cobolt  \a\. 

2C»  The  acid  of  arfenic,  by  the  additioQ  of  any  phlogiflic 
fubftaDce,  becomes  white  arfenic ;  and,  by  the  addition  of 
ilill  more,  aflumes  the  appearance  of  a  perfe6t  fcmi-metal^ 
thotfgh  apparently  no  flates  are  more  oppoiite  than  thofc  of  a 
liquid  acidy  and  of  a  foiid  metallic  lul>{iance.  *Jbe  Eaitor 
fr%m  Kirwan,  Bergman,  Fourcroy,  &c. 

£«].  The  regulus  of  arjenic  is  touiid  with  a  metallic  form, 
ia  Bohemia,  Hungary,  Saxony,  Hercynia,  and  ell'e  where, 
bat  particularly  at  St.  Marti  aux  mines ^  in  Alfatia,  where 
■ot  lon^  fiQce  many  hundred  weight  of  it  were  extracted.    In 
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This  r«  fbond  in  the  mines  of  SaScodjr,  the 
Hftrt^,  and  Hungary. 
Bi  Scaly,   Particulfs  mtcacehi  from  Witibra 

at  Kongfberg  in  Norway,    ; 
€.*  Friabk   and  porous;  Friable  it  piit'oJuiH. 

FUegen/fem^  irr  German*  [^J; 

With 


Germany  it  is  called  doc  only  Flugfiain^  but  alfo  Afucken* 
fulvcr^  viz.  JHe^'powdtr ;  although  it  is  difficult  to  goeii 
for  what  reafbn  this  lad  nafne  ha«  l^eea  giv^if  to  it,  as  this 
regulus  is  not  fofuble  in  water  i  and  therefore,  unlefs  dc- 
phlogi|licated,  it  is  not  at  all  proper  for  the  purpofe  alluded 
to  by  fuch  a  name.  Perhaps  by  fome  fpontaneous  calcinatioa 
it  became,  one  time  or  another,  fo  mudu  dephlogtfticated  as 
to  acquire  a  degree  of  folubility,  which  anfwered  to  that 
purpofe. 

As  to  its  form,  it  is  often  found  (Kapelefs,  friable,  aiid'pul-* 
▼eFutefttj  but  fometimee  compa^i  divided  iittothibk  convet 
JamellsB^  with  a  needle^ formed  or  mieaceous  furfaoe.  It 
admits  of  a  poii(h,  which,  however,  is  iboii  loft  bjric't  being 
expo&d  to  the  action  of  tht  air* 

When  frefli  broken,  It  appears  as  if  conripofcd  *of  fmall 
needl^^lik^  fibree,  of  a  leaden  colour^  which  footl  grows 
yellow,  and  by  degrees  blackifh;  In  hardnefs.  it  feeiis  td 
exceed  copper,  and  in  brittlenefs  it  refemblcs-  aniimony* 
Bergman^  Dijferu  21.   §  ii. 

The  native  regulus  of  arfcnic  is  feidom,  if  ever,  found 
in  a  cryflalline  form,  and  pofleffing  all  the  properties'  of 
the  arfcnical  regulus.  It  is  fometimes  found  mixed  with 
various  metals ;  and,  it  may  be  analyfed  by  folution  in  ttqua 
regmm  The  filver,  if  any,  will  remain  precipitated:  the 
iron,  of  which  it  commonly  contains  a  fmall  portion,  will 
remain  in  the  folution;  and  if  a  fmall  quantity,  pf  water  be 
added  after  decantation,  the  calx  of  arfenic  will  be  preei*. 
pitated,  and  the  iron  will  remain*  The  Editor  from 
Kirwan.. 

[ij*  Some  of  the  proper  ores  of  arfenic  are. of  a  wHtiJk^ 
and  .others  of  a  blackt/i  colour  ;  and  both  forts  have  njore  o^ 
leXs  of  a  fparkling  afpe£t  s  the  ficA  are  called,  /^/iir  Pjrita^ 
ox^Miff{U€t^  the  latter  Filegcnjlaincrtz^    They  confift  moftly 


I.   With   (hiniti^  fiflUreSy    Fijfuris  nhentibus. 

.  frpm  Annaberg  in  Saxony. 

ThU  is  by  fotne  called  Spigel  Coiolt  {Mmra 
£obalti  jpecularis)  according  to  their  notioQS  of 
the  araaity  of  thefe  metals  to  one  another. 
Hpwcve?,  there  always  remains  after  the  vola- 
tiiifation  of  the  Scherbencobolt,  fome  calx, 
ejthcf  of  cobalt  or  bifmuth,  and  fome  iilver, 
though  in  too  imall  a  quantity  to  deieirve  any 
fiotice« 

SEC  T.    s7s^    (^40.) 

Qafciferm  ArfemcaL  ore^ 

2#  In  form  of , a  c^h J  j^r/emcupj  fia/df$rm ft 
A.  Pure,  or  ix^t  from  heterogeneous  fubftan-- 
CCS,  Calx  arfenici  natha  pur  a  \a\  ■ 

o(  arfeniCy  blended  with  a  confiderable  prpportioa  of  earthy 
or  fiooy  matter,  but  with  little,  if  any,  mixture  of  aoy  other 
metallic  body,  Newmann^  p.  226. 

{a\  This  calciform  ore  is 'a  true  mineralifaLloa  of  this - 
fdOQi-ixietal  by  the  aerial  acid. 

It  is  called  alfo  Native  C(i/,y ,  ^  j1rfix\icj  and  FUs  Jr.fenHL. 
hy  fome  miiieralogiflt* 

\t  does  not  detonate  with  nitre,  though  an  efienrefccncc^ 

'its  rpecific  gravity  is  frpro  3,706x0  5000. 

Is  folu6U  ip  about  70  or.8o  tlme$,  iis  weight  of  water 
in  the  temperature  otto  itegr,  of  Fahrenheit's  thcrmom^cr. 

fiut  in  boiling  water,  15  or  20  times,  its  weight  arc  Ux^" 
cicnt  to  diflbtve  it. 

Tl^  JolqtioQ  turns  tindli^e  pf  .turnfcje  ndi  and  fyruj^of 
violets  j^r^/jy. 

It  IS  fcarccty  foluble  in  the  ^'//riW/V  acid  ;  fomething  .mojje .  • 
in  the  majrine^  and  [dqH  j)erf<;£lly  in  .the  UiUitcd  ju>^u^  aad. 

Loole 


.  !•  l^Dofe  or  powdery.    This  fort  is  found  at 
Giefshubel  in  Saxony,  but  it  is  coUeded  in  a 

-  much  purer  ftate  on  thp  fides  of  the  rock  in 

fbme  mines* 
a.  Indurated  or  hardened*  This  is  found  in 
form  of  white  iemi«-tranfparent  cryftals,  in 
fmall  cavities  within  the  Scherbencobolt,  at 
Andrea{bcrg  in  the  Hartz^  and  in  Saxony, 
but  it  is  very  fcarce. 


SECT.    376*     (241.) 

Sulphurate  J  Arfenic^    Orpimeni.  [a\k 

A.  Mixed  with  fulphur.  Calx  arfenici  fulphurt 

mixta. 
I.  Hardened* 
a.  Yellow.    Orpiment,  Auripigmentum^  from 

Hungary  [^]. 

Red^ 

[a\  The  orpiment  may  perhaps  be  found  naturally  in  loof« 
fcaly  powder^  as  it  is  fometimes  met  with  in  the  fiiops. 
However,  I  have  only  feen,  the  hardened  fort  in  colledions, 
Tht  Author. 

[^]  Orpiment  is  naturally  found  in  the  earth  ;  in  general 
it  is  amorphous,  and  very  feldom  cryftaliized.  Baton  Borne 
once  found  it  in  a  polyhedral  form  on  a  blue  clay  in 
Hungary. 

It  is  generally  compofed  of  fliiningi  flexible  latninse  like 
m/Vtfy  more  or  Icfs  folid. 

Its  fpecific  gravity  is  about  5931  $•  It  burni  with  a  blue 
flame,  and  contains  only  about  ont  tenth  of  its  weight  o( 
fulphur. 

Some  pretend  that  orpiment,  on  account  of  the  fuU 
phur  it  contains,  has  no  poifonous  ^ualItieS|  and  may  fafely 

b» 
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b.  Red,  Native  Realgar  or  Sandarach^  from 
Hungary,  Andrealberg  in  the  Hartz,  Sax- 
ony^ and  Rotendal  in  Elfdalen  in  S>ve^ 
den  [c]* 

SECT.   377.    (242.) 

Arfenic  mixed  with  metallic  calces. 

C.  Mixed  with  the  calx  of  tin,  in  the  tin* 
grains.     Se£l*  299,  (181)  and  301. 

JD.  With  fulphur  and  filver,  in  tne  Rothgul- 
den,  or  red  filver  ore,  Sedt.  270  and  the  5 
following. 

E.  With  calx  of  lead,  in  the  lead-fpar,     Seft* 

308. 

'     .  ■  -  ■    < 

be  ufed  internally ;  but  Maquer  very  pofficively  alferts  the 
contrary,  and  gives  a  very  ferious  warning  againft  its  ufe, 
even  if  the  orpiment  be  truely  dative.  The  Editor  from 
Fourcroy  and  Kirwan. 

[cj  The  nd^ar/enic^  or  realgar^  called  othcrwifc  Rau/fch'* 
gtlbi  by  the  Germans,  is  found  in  irregular,  or  flaladitical 
mafles. 

It  19  either  opake,  or  femi-tranfparent ;  fometimes  it 
is  found  tranfparent,  and  regularly  crydallized  in  odohxdral 
pyramids,  or  prifms ;  in  this  laft  form  it  is  called  Rjiby  of 
Arftnic. 

Its  ipecific  gravityiszr3,32$. 

It  contains  i6  parts  of  fulphur  ^er  hundred  weight. 

Mitrous  acid  foon  dedroys  its  rednefs. 

To  annlyfe  thefe  ores,  they  ihould  be  digefled  in  marine 
act'if  adding  the  nitrous  by  degrees  to  help  the  folution. 
The  fulphur  will  be  found  on  the  iilter  ;  and  the  arfenic  will 
remain  in  the  folution,  from  which  it  may  be  precipitated  in 
its  metallic  form  by  line,  adding  fpirit  of  wine  to  the  folution. 
Ihf  Editor  from  Kirwan, 

G  g  g  With 
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F.  With  calx  of  cobalt,  in  the  fcfflorefcencc  of 
cobalt,     Sed.  384. 

SECT.    378.    (243.) 

Minerali/ed  Arfentt. 

3*  Mitieralifed  arfenic,  Arftnlcum  mtneralifatum 

A.  With  fulphur  and  iron,  Arfenicum  ferro 
fulphuraio  minerallfatum.  Arfenical  pyrites 
or  marcafite  [d\. 

This  alone  produces  red  arfenic,  in  roaft- 
ing  :  and  is  *  found  in  great  quantities  in 
the  mines  of  Lofas  in  the  province  of  Da- 
larne.  It  is  of  a  deeper  colour  than  the 
following. 

B.  With    iron    only,    Arfenicum   metalltformt 
ferro  tntsttum,     Mifplckcl  [^].     This    differs 

with  regard  to  its  particles,   being 

1.  Steel-grained; 

2.  Coarfe-grained,  from  Weflerfilverberget ; 

[d]  Thcfe  kinds  in  Cornwall   arc  called  Silvery  or  White 
Mundics,  and  Plate  Mundics,     D,  C, 

[e]  The  mineral,  commonly  called  Mifpickely  is  juftly 
reckoned  a  regulus  of  arfenic,  as,  when  totally  deprived  of 
fulphur,  it  confifts  of  iron  and  arfenic  uni'cd  in  a  metal- 
lic form  :  and  although  the  iron  amounts  to  *,  or  fometimes 
even  to  5,  yet  the  compound  is  not  magnttic^  but  if  ignited, 
fends  forth  an  arfenical  fmcll,  and  is  foon  rendered  magnetic, 
though  the  operation  be  performed  on  a  tile,  without  any 
phlogiilon.  See  note  tito  p.  741.  It  cafily  flows  in  the  fire; 
and,  in  clofe  veficls,  the  greater  part  of  the  regulus  rifes, 
leaving  the  iron  to  the  bottom.  A  compound  of  this  kind 
may   alfo    be    artificially   made,      Btrgman^    De   Arfenico, 

Cryftallized 
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^  Criftallifed. 

9.  Ill  an  odohedral  figure.  This  is  the  mod 
common  kind. 

Ji  Prifmatical,  from  the  ibines  of  Salberg^ 
Wefterfilfvcrberget,  and  Hellefors  in  Weft- 
man  land,  and  in  many  places  of  foreign 
countries  [/J. 


S  £  C  t.     379.     (244.) 

Arf$nic  Mixid  with  metals. 

C    With  cobalt^    in  almofl:  all  cobalt  oresa 

Se£t:  382.   3184.  and  386. 
t>.  With  filver.     Se£t.  271  and  following, 
i.  With  copper.     Seft.  327. 
Fi  With  antimony^    Seft,  370a 


S  E  C  t.     380.     (245-) 

Observations  on  Arsenic [g\. 

Such  ores  as  confift  of  arfenic  united  folely 
Ivith  iron^  or  with  iron  and  fulphur,  cannot 

be 

t/]  The  fulphurcous  marcafite  Is  added  to  this  kind, 
when  nd  arftnic  is  to  be  made;  biit  in  Sweden  it  is 
(career  than  the  fulphureons  arfenical  pyrites      The  Author. 

\g\  ^»  It  can  hardly  be  doubted,  that  arfenic  may  be  stp- 
plied  to  valuable  purpofes  in  medicine;  at  various  experi- 
ir.^  Its  have  proved  in  ( iferent  applications.    But,  in  refpeiSt 
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be  employed  to  any  other  ufe  than  to  the  pre- 
paration of  arfenical  produdts;  for  which  rea- 
fon  they  ought  to  be  ranged  among  the  arfenic 
ores.^  Some  have  indeed  denied  this  Afference 
between  the  arfenical  pyrita ;  hvtt  it  is  how- 
ever ncceflary  to  majce  ibme  difference,  with 
refpeft  to  the  pr^ence  or  abfence  of  fulphnr^ 
although  the  greateft  quantity  of  arfenic  is  got 
from  the  calcination  of  the  cobalt  ores,  and 
that  the  true  arfenical  pyrita  do  not  dcfcrvc  to 
be  feparately  employed. 

Although 


both  to  its  dofe  and  preparation,  the  utmofl  caution  muft  be 
iifed,  for  it  i»  beyond  any  difpute  that  arfenic  is  the  moil 
virulent  of  all  poifons,  2(nd  that,  even  when  externally 
applied,  it  often  produces  very  pernicious  effects. 

2.  PhlogiAon  and  alkalis  feem  to  be  the  bed  corredors 
of  the  corrofive  acrimony  of  tirfcnic  ;  -and  may  be  applied  fo 
obviate  its  deleterious  effedls*  It  was  thought  of  courfe,  that 
the  neutral  arfemcated  fait  of  Macquer,  being  faturated  with 
the  vegetable  alkalis,  would  not  produce  thofe  noxioui 
effects ;  but  Mr.  de  Morveau  afferts,  that  upon  trial  this 
neutral  fait  is  in  fa£t  a  very  ftupifyiqg  poifon. 

3.  Hence  too  it  appears,  fays  Bergman,  why  realgar  is  Icfs 
noxious,  why  the  regulus  is  milder  than  white  arfenic,  and 
this  again  milder  than  theory  acitl:  why  the  baths  of  Carfkad^ 
which  contain  a  mineral  alkali  only,  united  with  aerial  acid, 
arc  extremely  ufcful  in  difeafes  occafioned  by  arfenic :  why 
arfenic^  taken  internally  without  the  ncceflary  corrc6tion,  oc- 
cafions,  by  its  irritating  quality,  convulfive  motions,  amoag- 
other  fymptoms,  both  in  the  ftomach  and  other  parts  of  the 
body. 

4.  Of  all  metals  arfenic  mo(l  eafily  lofes  its  phlogiilon ; 
we  therefore  ihould  be  cautious  in  confiding  to  phlogiilic 
corrc^ors,  as  the  phlogifton  may  be  feparated  in  the  vifccra 
by  many  different  ways. 

5.  The  fymptoms  of  fuch  as  in  a  fit  of  defpair,  have 
taken  a  doie  of  arfenic,  begin  to  appear  in  about  half  !<n 

hour 


Although  It  is  difficult  to  reduce  the  arienic 
by  way  ot  precipitation,  one  cannot,  for  that 
realbn  deny  it  to  be  of  a  metallic  .nature;  for 
tl>e  farae  reafoning  might  have  been  ufed  againft 
tl>e  exifteiKc  of  zink  in  the  calamine,  before 
the  method  to  extra<9:  that  femi- metal  in  its 
metallic  ftatc,  wow  known,  was  difcovered* 
But  thoie  who  ki>ow  that  metals  only  can  be 
mixed  with  metals,  fo  as  to  preferve  the  fo- 
lidity  and  fome  duftility  in  the  compound, 
and  who  at  the  fanme  time  are  ignorant  of  any 
metallic  earth  which  cannot  be  reduced  to 
its  naetaliic  flate  again,  could  never  entertain 
fuch  notions. 

It  is  indeed  true,  that  fulphur,  in  regard  to 
the  brittlenefs  which  it  produces  in  metals^  is 

of 


hour  after,  by  a  naufca,  fickncfs,  and  reaching;  thcfc  arc 
followed  by  violent  vomitings,  hiccups,  and  pains  in  the 
ftomach  aod  bowels :  convuffions  and  palfies  in  the  limbs, 
iDtcnfc  heats,  cold  fweats,  and  palpitations  of  the  heart,  ex- 
treme anxieties,  rcdlefsnefs,  prol^ration  of  ftrength,  thirft 
and  diyaefs  of  the  mouth  and  throat,  lofs  of  reafon,  and  at 
lail  death.  If  the  quantity  taken  has  been  coniiderable, 
the  {lomach  and  intedines  are  found,  upon  difledion,  cor- 
roded and  perforated ;  though  in  general  the  patient  ex- 
pires before  the  further  action  of  the  poifon  can  take 
place:  and  the  mod  experienced  phyfictans  acknowledge, 
that  no  antidote  can  overcome  the  dedrtidive  efficacy  of  this 
poifon. 

6.  A  preparation  of  arfcnic  with  nitre  has  been  once  highly 
extolled,  as  a  febrifuge,  at  Berlin;  but  arfenic,  however 
prepared,  continues  to  retain  its  poifonous  quality.  Even 
the  external  application  of  this  fubftance  has  produced  many 
limes  the  mod  dangerous  coniequences  :  and  Do£kor  Mead 
iuu  (hewn  that  the  ul'e  of  grfenic,  as  ao  antipeftilential  pre- 
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of  no  worfe  effeft  than  arfenic ;  but  this  lad  may 
by  itfelf,  and  mixed  only  with  a  pure  phlogif- 
ton,  be  fublimed  into  a  metallic  form,  which 
is  more  plainly  fecn  in  the  Scherbencobolt 
(Seft.  374.)'  I  eafily  perceive  that  it  may 
be  objedled  by  thofe  who  deny  arfenic  to  be 
a  femi-metaU  that  it  may  as  well  be  a  fait  of 
a  peculiar  nature ;  as,  for  inHance,  the  vi- 
triolic acid  is ;  and  that  it  may,  like  fulphur, 
diffolve  the  metals  in  form  of  a  kind  of  re? 
gulus;  and  f;arther,  that  its  afluming  a  metal- 
lic appearance,  when  it  is  united  with  an  iur 
flammable  lubftance,  is  of  no  confcqqence ; 
fince  there  are  f.fli  and  infedls  who  have  ^ 
(hining  metallic  colour:  to  this  little  can  be 
anfwered,  (nice  it  has  been  already  agreed,  that 
fyflems  muft  not  be  too  fevercly  criticifed. 

SECT. 


fervative  among  the  Arabians,  is  grounded  on  a  mifiake  of 
the  word  darjtni^  which  is  nothing  elfe  b^ut  a  preparacioq 
of  cinnamon  \tich  other  aromatics,  &c* 

7.  The  philothrum  Turcicum^  or  pomatum  of  Turky,  con- 
tains orpiment,  among  others  fubflances ;  b|it  its  depilatory 
power  is  perhaps  more  properly  afcribed  to  the  cauflic 
alkali. 

8.  Philofophers  evince  tjic  extraordinary  porofity  of  bodies, 
and  the  wonderful  fubtility  of  vapours,  by  the  fympathetic 
ink.  This  is  compofed  oi  caujlic pxtd  ^/;ttf//,  boiled  iu  water 
wiih  orpiment,  vyhich  yields  a  foetid  hepatic  folution,  in  which 
llate  it  is  iifed  as  fuch.  Orpiment,  alfo,  boiled  in  water,  with 
double  the  weight  of  quicklime,  affords  a  probatory  liquor^ 
n  hich  may  be  employed  for  proving  wines  ;  for  when  they 
are  naturally  apid,  or  giown  fo  by  age,  the  owners  (liU 
dare  to  continue  to  pdul^orate  them,  with  fugar  of  lead; 
notwithftandin^  the  punifliment  of  the  law,  if  detedtcd  ;  but 
fo^e  drops  q\   this  probatory  liquor  being  thrown  into  a 
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6.  Cobalt.     Cobaltum. 

Its  general  properties  [j]. 

6.  This  femi-mctal  is, 
a.  Of  a  whitilh  grey  colour,  nearly  rcfembling 
fine  hardened  fleel. 

Is 


^afs  of  fufpe^tecl  wine,  if  it  is  adulterated,  a  bown  or  bUck 
Jedin.eKt  will  be  precipitated  :  otherwife,  if  the  wine  is  pure,  it 
willoccafion  nothing  but  z  yellow  pretipitate. 

N.  S.  A  large  proportion  of  tartar  in  the  wine,  will  ren- 
der the  probator)'  liquor  ineffectual ;  as  the  tartarous  acid 
will  fomn  with  the  lime  a  white  fait ^  v«ry  difficult  of  folution. 

Mountain -cry  dais  placed  over  crpiment^  white  arfenic^ 
crude  4fntimonfy  and  fai  ammoniac^  mixed  in  a  crucible,  are 
tinged  by  means  of  heat,  with  a  beautiful  red,  yellow,  and 
cpai  colours^  as  Neri  has  dercrit)ed;  but  they  very  often  crack 
in  the  operation. 

In  painting  likewife  tha  artids  employ  arfenic.  Painters  in 
oil,  freqiicntly  ufe  orpiment  anid  realgar ^  and  a  beautiful  ^^een 
pigment  may  be  precipitated  from  blue  vitriol,  by  means 
of  white  arfenic  diflblved  in  water,  together  with  vege- 
table alkali.  This,  prepared  with  water  or  oil,  affords  a  co- 
lour which  fuffers  no  change  in  many  years ;  but  mud  not 
be  applied  to  any  kind  of  fweetmeats,  or  food,  as  it  is  really 
very  poifonous.     The  Edito'^  from  Bergman,  Kirwan,  &c. 

N.  B.  Arfenic  whitens  fufed  copper.    See  noti\^'  \  p.  71  Ij 

f<i]  The  colour  of  regulus  of  cobalt  is  rather  of  a  blueifh 
grey  ;  and  its  fpecific  gravity  is  about  1:7, 700. 

Its  fuQbility  is  like  that  of  copper,  or  even  gold ;  and, 
when  well  purified,  it  is  hardly  eaficr  to  melt  than  iron. 

If  melted  cobalt  is  (lowly  cooled,  it  cryilallifes,  forming 
19  its  furfacc  iinall  bundles  of  needle^,  or  oeedle*forn)  pr^fms, 
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t.  Is  hard  and  brittle,  and  of  a  fine  grained 
texture ;  hence  it  is  of  a  dulky,  or  not  (hin* 
ing  appearance. 

r.  Its  fpecific  gravity  to  water  is  6000::  loco. 

d.  It  is  fixed  in  the  fire,  and  becomes  black  by 
calcination  ;  it  then  gives  to  glafies  a  blue 
colour,  inclining  a  little  to  violet,  which 
colour,  of  all  others,  is  the  nioft  fixed  in 
fire* 

Cf  The  concentrated  oil  of  vitriol,  aqua  fortis, 
and  flqua  regicj  diflolvp  it;  and  the  folu* 
tions  become  red.  The  cobalt  calx  is  like- 
wile  diflblVed  by  the  fame  menftrua,  and 
aUb  by  the  volatile  alkali^  and  the  fpirit  of 
fea-falt; 

When 


laid  on  one  another,  and  united  into  bundles.  Mongez 
obferyed,  that  they  greatly  refemble  a  mafs  of  Ihakcn 
bafaltcs. 

In  order  to  fucceed  in  this  cr}'{lallization,  it  is  fufficient  to 
fufe  cobalt  in  a  crucible,  till  it  fuffers  a  kind  of  ebullition ; 
and,  after  having  taken  it  from  the  fire,  to  incline  the 
vell'cl,  while  the  furface  of  the  femi-metal  is  congealing. 
By  this  inclination  the  [Portion  flill  fufed  is  poured  out,  and 
that  whicK  adheres  to  the  fides  of  this  kind  of  geode,  formed 
by  the  cooling  the  furfaces  of  the  cobA.lt,  is  found  covered 
with  the  cryflals  fought  for. 

Melted  wich  borax  it  afibrds  a  blue  glafs,  which  is  the  mod 
obvious  property  for  diflinguiaung  its  ores  amoiigik  all 
others. 

it  is  dilBcultly  calcined  ;  and 

Its  calx,  although  it  appears  black,  is  in  fa £1  of  a  very  deep 
blue. 

This  calx  is  ijot  volatil ;  and  being  melted  with  borax,  or 
potaih,  and  liliceous  fand,  it  produces  a  blue  gUfs,  called 

The  regnliie  of  cobalt  is  cafily  fpluble  in  /firii  cf  nltrf^ 
and  a^ua  rev  la. 

7  Til? 
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f.  When  united  with  the  calx  of  arfenic  io  a 
flow  (not  a  brilk)  calcining  heat,  it  aflumes 
a  red  colour.  The  fame  colour  ia  naturally 
produced  by  way  of  effiorefcence,  and  is 
then  called  the  bloom  or  fiowers  of  cobalt. 
When  cobalt  and  arfenic  are  melted  toge- 
ther in  an  open  fire,  they  produce  a  blue 
flame. 

g.  It  does  not  amalgamate  with  quickfilver  by 
any  means  hitherto  known. 

b.  Nor  does  it  mix  with  bifmuth,  when  melted 
with  it,  without  addition  of  fome  medittm 
to  promote  their  union. 

The  colour  of  this  folution,  as  well  as  that  made  in  any  of 
the  other  acidsi  and  in  volatil  alkali^  is  cither  red  or  of  a- 
r^fe- colour. 

This  folution,  diluted  with  water,  is  a  fynn pathetic  ink, 
as  the  writing  with  it  does  not  appear  when  dry  ;  but,  oa 
being  moderately  warmed,  it  becomes  of  a  fine  green 
colour. 

Its  precipitate,  by  common  or  phlogifticated  alkali,  is  of 
a  reddi(h-a(li  colour. 

It  difficultly  dilTolves  in  vitriolic  acid  ;  and  fcarce  ^t  all  in 
the  marine^  unlefs  heat  be  employed.  The  marine  folution  b 
a  fympathetic  ink,  and  it  is  on  account  of  the  marine  part  in 
the  cqua  regta^  that  the  above  iolucion  has  the  fame  pro- 
perty. 

The  calx,  howerer,  of  this  femi-metal  is  more  eallly  dtf«- 
folved  by  thefe  acids,-  and  yields  even  to  the  acetous  acid,     ~ 
It  is  worth  notice  that  the  red  colour  of  the  acid  folutions 
of  cobalt  when  diluted  with  water,  inflead  of  fading,  feems 
to  become  more  vivid. 

Cobalt  does  not  combine  by  fufion  with  filver,  bifmuth,  or 
lead. 

It  is  mod  flrongly  attra^ed  by  the  acid  of  fugar,  which 
precipitates  it  from  the  other  acids,  in  the  form  of  a  pale  rofe 
coloured  powder. 

The  acid  of  forrel,  al{b  precipitates  cobalt  from  the 
muriatic  and  other  acids.  Tbe  £dit^r  from  Btrgmzn^  Kirwan, 
Af  i  Fabroni. 

SECT. 


Sad  SEMI'METALS,  Sc^.  qS^, 


SECT.     382.    (249.) 

Native  Cobalt  [b]. 

B.  I.  .With  arfenic  and  iron  in  a  metallic 
form,  Cobaltum  ferro  &  arfenico  metalliformi 
miner altfatum  ;  vulg}^  Cobaltum  didium. 

This 


^m 


[b\  Pure  native  cobalt  has  not  yet  been  found:  that 
which  palTes  for  fuch,  according  to  Kinvan,  is  mineralized  by 
arfenic.  Bergman,  however,  in  his  Sdftgraphia^  has  enter  d 
thif  prefent  ore,  under  the  denomination  of  native  cchatt : 
and  certain  it  is,  that  amopg  all  the  cobaltic  ores,  this  is  the 
liearefl  to  the  native  ^^tt  of  this  femi-metal.  It  always 
contains  a  fmall  quantity  of  iron,  beiides  the  arfenic,  by 
which  it  is  mineralized. 

This  is  generally  called  the  Grey  Cobalt  Ore^  and  Glantz- 
cobalt,  or  Stehl  Derben  Cobalt^  by  the  Germans  j  and,  be- 
fides  the  places  mentioned  by  the  author,  it  is  alfp  found  ii^ 
fome  parts  of  England,  particularly  at  Mendip  Hills  in 
Somerfetlljire,  and  in  Cornwall,  in  which  laft  country  Dr. 
Le\ivis  alTerts  it  to  have  of  late  been  dug  out  in  condderable 
quantities.  Klaproth,  in  his  account  of  the  follils  of  Corn- 
wall, aiTcrts,  that  at  Dolcoth  in  this  laft  country,  the  grey 
cobalt  ore  is  found  either  without,  or  with  bifmuth  j  he  adds, 
that  it  refemblcs  very  much  in  colour,  fraiSturc,  and  other 
external  appearances,  the  cobalt-ores  from  Rappold  at 
5>chncc:berg,  in  the  di(lri»5l  of  Mifnia  in  Saxony  :  and  having 
made  various  and  repeated  trials  of  tbefe  Englifli  cobaltjc 
ores,  he  found  them  to  produce  the  fined  blue  colours,  when 
properly  vitrified. 

An  arft-nicated  grey  cobalt  ore,  combined  with  galena, 
was  found  alfo  in  the  year  1783,  by  Mr.  Brolman,  at  Chatc- 
laudren  j  as  it  is  aflerted  in  Jeurnal^  dt  Phyf;quef^x  Sept,  i;?;, 
p.  177. 

Thif 
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This  is  of  a  dim  colour  when  broken,  and 
not  unlike  fteel.     It  is  found 
/7.  Steel-grained,  from  Loos  in  the  parifli  of 

Farila,  in  the  province  of  Hellingeland,  and 

at  Schneeberg  in  Saxony. 
^.  Fine  grained,  from  Loos^ 
jC.  Coarfcrgralned. 
^.  Criftallifcd. 

1.  In  a  dendritical  or  arborefcent  form, 
from  Schneeberg. 

2.  Polyhedral,  with  fhining  furfaces;  the 
GlanizkoboU  of  the  Germans,  from  Schnee- 
berg. 

2*  In  radiated  nodules,  from  Konglbsrg  ia 
Norway^ 

SECT. 

This  ore  is  of  a  folid,  heavy,  and  compact  texture. 
Sometimes  of  a  dull,  and  fometimes  of  a  bright  appearance; 
frequently  cryftallized  in  a  telTelar,  and  fometimes  in  a  dea* 
dritical  form. 

And  in  general  is  fo  hard  as  to  give  fire  with  (leel ;  a|id 
an  arfenical  fmell  is  then  perceived. 

It  grows  black  in  the  fire ;  is  foluble  with  effervefceoce 
in  nitrous  Jc'td^  from  which  it  may  be  precipitated  by  the 
marine  ;  and  affords  the  fympathctic  ink,  mentioned  already 
in  the  notes  to  Sedt.  381. 

In  order  to  didinguifli  this  from  the  arfenical  ores  of  the 
faite  appearanre,  the  two  principal  charaders  of  cobalt, 
r/'is.  the  fympathetic  ink,  and  the  blue  colour  given  to 
glafs,  are  fully  fu (Been t. 

It  is  analyfed  by  folution  in  aqua  regta^  or  nitrous  actd^ 
and  evaporation  to  dryncfs.  The  refiduum  treated  with 
the  acetous  acid  will  yield  to  it  the  cobaltic  part ;  but 
^he  arfenic  Ihould  be  fird  precipitated  by  the  addition  of 
water. 

Or  cTe  this  ore  may  be  firfi  roalled  to  expell  the  arfenic ; 
and  then  if  treated  with  nitrous  acid^  the  cobalt  will  be 
^i^blved  with  the  fmall  portion  of  iron ;  aacf,  by  boiling  the 

folution, 
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SECT.     383.    (247.) 

Calciform  Cobalt  [a]. 

The  cobalt  is  moft  commonly  found  in  the 
earth  mixed  with  iron. 
jf.  In  form  of  a  calx,  Cobalt um  calciforme. 

!•  With  iron  without  arfenic,  Martiale  aih 
fque  arfenlco. 


folHtion,  moft  of  the  iron  will  be  precipitated :  by  adding 
fixed  alkali,  the  remainder  of  the  iron  v\rill  be  lirft  precipi- 
tated yellowijhy  and  afterwards  the  cobalt  will  fall  down  of 
a  reddiOi  colour. 

.  The  Pruffian  alkali  may  alfo  ht  employed,  to  precipitate 
firft  the  iron  of  a  blue  colour ^  and  afterwards  the  cobalt 
r^ddlfl}^  or  rather  ^'(y.  The  Editor  from  Btrgman^  Klrwan^ 
Mcrtgfz,  &c. 

£r?  j  This  ore  feems  to  be  the  aerated  cobalt  of  Kirwan^ 
p.  336  of  his  E/ern,  of  Mimrology. 

It  is  called  the  Black  fJre  of  "Cobaity  Vifreous  Ore^  Kobalt 
Mulmum,  and  Schlaken-Kobalt,  by  the  Germans. 

It  is  found  in  a  loole,  powdery  form  Sometimes  rcfem- 
blin;^  lamp-blacky  cither  grey  or  biackifli,  and  then  called 
C4balt  O.hre. 

When  in  •  black  indurated  fcoriform  malTes,  it  is  called 
Schlaken  Kobalt ^  or  Vitreous  Cobalt.  They  arc  free  from 
fulphur  and  arfenic  ;  and  if  thefe  be  prefent,  they  are  only 
mechanically  mixed. 

A  fmali  portion  of  copper  and  iron  is  alfo  fome times 
found  in  it. 

This  ore  is  frequently  imbodied  in  flones,  or  fands  of 
a  black  colour.  Talc,  chalk,  and  gypfum,  impregnated 
with  it,  are  called  by  the  fame  name;  and  by  fomc  Spiegel 
C'balt.  It  is  fometimtrs  alio  contained  in  fomc  green 
mad  blue  earths  of  the  argillaceous  kind.     Kiwan^  p%  336. 

Loofe 
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a.  Loofc  or  friable,  Minera  cobalti  calciformls 
fulvcruknta.  Cobalt  ochre,  Ocbra  cobalti 
nigra.  It  is  black,  and  refembles  the  ar- 
tificial zaffre. 
h.  Indurated,  Minera  cobalti  calciformis  in^ 
durata.  Miner  a  cobalti  vitrca^  the  fc  blacken 
or  flag  cobalt. 

This  is  like  wife  of  a  black  colour,  but 
of  a  glafiy  texture^  and  feems  to  have  loft 
that  fubflance  which  mineralifed  it,  by  beting 
decayed  or  withered.  It  is  often  confounded 
with  the  Scherbencobolt,  for  it  is  feldom  quite 
free  from  arfeiiic;  and  there  may  perhaps  exift 
a  progreflive  feries  from  the  Schlacken  kind 
to  the  Scherbencobolt  kind  (of  SeCl.  374.). 

SECT.    384.    (248.) 

2 .  Combined  with  Arjenical  Acid  [t/]. 

This  ore  is  the  Minera  cobalti  calciformis 
acido  arfenici  mixta :  or  Cobalt-blut. 

[^d]  This  ore  is  found  alfo  either  loofi  and  purt ;  or  mixed 
with  chalk  or  gypfum  ;  or  indurated  and  cryilallized  in  tetta* 
hedral  cryllals  ;  or  in  a  ftaia6kidticaL  form. 

It  melts  eafily,  and  then  kiecomes  blue. 

It  frequently  invefts  other  cobaltic  ores :  and  is  found  fome- 
times  in  Aone  and  fand.  -Bergman  has  (hewn  that  the  arfenicat 
acid^  and  not  the  calx  of  arfenic,  as  the  text  erroneoully  ex- 
prefledy  enters  into  this  combination ;  for  cobalt  is  never 
r^^but  when  united  to  an  acid.     Kirwan,  p.  337. 

Flowers  of  cobalt,  mineralized  by  arfenic,  without  any 
iiWer,  and  intermixed  with  galena,  were  difcovered,  on  the 
mountain  near  the  village  of  Atene,  by  Mr.  Schreiber.  Stt 
Journal  de  Fhyfique/^r  September  1787,  p.  277* 

Ocbra 


Ochra  cohalti  rubra^    Bloom,    Flowers,    or 

EfHorefcence  of  cobalr. 

4i.  Looie  or  friable,  Ochra  c&balti  pulverulenta^ 
This  is  often  found  of  a  red  colour  like 
other  earths,  fpread  very  thin  on  the  ca-» 
bait  ores*  and  is,  when  of  ai  pale  colour, 
crroneoufly  called  Flowers  of  Bifmuth  f^J*    - 

^*  Indurated,  Ochra  cobalti  tubra  indurata. 
Hardened  Flowers  of  Cobalt. 
This  is  commonly  crrftallifed   in   form  of 

deep  red  femi-tranfparent  rays  or  radiations  j 

It  is  found  at  Schnceberg  in  Saxony. 

SfiCT.     385.     (256.) 

Cobalt  with  fulphurated  iron,  Cobaltum  ferrof 
fulphurato  naineralifatum  [/]. 
This  ore   is  of  a  lighter  colour  than   the 
jpreceding,    nearly    refembling   tin   or    lilver.- 

It  is  found, 

^ >      -■  -   • 

[/]  A  white  eobalt-carth,  or  ochre,  is  faid  to  have  been 
found.  It  has  been  feen  and  examined  by  a  celebrated 
xnineralifly  who  found  it  in  every  refpcft,  except  the  co- 
lour, to  rcfcmble  the  cobalt  flowers  ;  and  it  is  very  pollible, 
that  thofe  cobalt  flowers  might  in  length  of  time  have  loft 
their  red  colour,  and  become  white.    7 he  jfuthot. 

[f]  This  ore  is  fomctimes  ♦found  in  large  maflTes,  and 
fometimes  in  grains  cry  flail  ifed,  of  a  dull  white  colour,  and 
frequently  bears  the  appearance  of  MiffickeU  It  has  ne 
mixture  of  arfenrc. 

It  becomes  black,  and  not  red,  by  calcination,  which  dif- 
tlnguilhes  it  from  pyrites.  And  it  contains  io  little  fnlphur 
that  none  can  be  extradted  from  it. 

When  diflblved  iri  aqua  regla  its  folutionr  rs  yellow  while 
cold,  but  when  boiling  becomes  green,  which  alternation  of 
colour  is  peculiar  to  marine  cobalt.  The  Editor  from  Kir- 
wan>  p.  349» 

a.  Crvftallifcd 


u.  Cryftallifed. 

I.  In  a  polygonal  form* 
a.  Of  a  flaggy  texture.  F] 

^.  Coarfe-grained. 

This  kind  is  found  in  Baftnasgrufva  at  Rad- 
darfbyttan  in  Weftmanland,  and  difcovefs  not 
the  leaft  mark  of  arfenic.  The  coarfe-grained 
becomes  flimy  in  the  fire,  and  flicks  to  the 
flirritig  hook  during  the  calcination  in  the 
fame  manner-  as  many  regules  do.  It  is  a 
kind  of  regule  prepared  by  nature. 

That  fort  which  is  of  a  flaggy  texture  is  very- 
martial,  and  is  defcribed  by  the  mine-mafter 
Mr.  Brandt,  in  the  Ads  of  the  Swedifli  Academy 
of  Sciences  for  the  year  1746.  Both  thefe^ive 
a  beautiful  colour. 


SECT.   386.   (25n) 

Combined  with  fulphurated  and  arfenicated 

iron  [g-]. 

3.  With  fulphur,  arfenic,  and  iron,  CobaU 
turn  cum  ferro  fulphurato  et  arjenico  mine^ 
ralifatum. 

[^]  This  ore  has  a  great  refcmb'ancc  to  the  Stahi  derbem 
Kobait^  mentioned  in  the  note  to  Se^.  382:  but  it  is  fofter, 
for  it  never  firikes  fire  with  fleel,  and  may  fometimes  evea 
be  fcraped  with  a  knife. 

It  modly  appears  under  fome  polygonal  form. 

The  mod  fhining  forts  of  this  ore,  and  of  the  former 
f]:ecies,  have  been  called  Cobalt  Glant%. 

It  is  aaalyfable  like  the  other  cobalt  ores,  and  the  fulphur 
i&ay  be  caught  in  the  filter.     Kin^aa,  p.  33,9. 

This 
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This  refembles  the  arfeuicated  cobalt  ore, 
being  only  rather  of  a  whiter  or  lighter  colour^ 
It  is  found 
a.  Coarfe-grained. 
i.  Cryftallifed. 

1.   Of  a    polygonal   figure,    with    fhining 
furfaccs,  as  the  Glanzkobolt  p'ag.  827. 

It  occurs  at  Tunaberg  in  the  province  of 
Sodcrniajoland,  partly  of  a  white  or  light 
colour,  and  partly  of  a  fomewhat  rcddilb 
yellow. 

SECT.     387.     (J52.) 

4*  With  fulphurated  and  arfenicated  nickel 

and  iron. 
See  Kupfcrnickel  in  Se£t.  256  of  the  Author 

SECT.     388.     (253.)  " 
Observations  on  Co  halt  [A]. 

Since  the  glafs  of  cobalt,  which  has  been 
entirely  freed  from  all  arfenic  in  the  calcina-* 

tion, 


\b'\  The  great  confumption  to  which  cobalt  is  employtd, 
confifts  only  in  the  application  of  the  permanent  blue  colour 
it  affords  to  glalFes  and  enamels,  either  upon  metals,  or  ob 
porcelains,  and  earthen  wares  of  all  kinds.  It  is  alfo  the  fanit 
blue,  prepared  in  a  very  cheap  way  by  the  Dutch,  from  the  coarfe 
zaffre,  or  blue  glafs  of  cobalt  chiefiy,  and  called  Avoir  de  M* 
landt  by  the  French,  which  is  employed  by  laundrefles.  But^ 
although  cobalt  is  applied  to  hardly  any  other  purpofes,  thefe 
alone  render  very  profitable  tbis  femi^metal  to  the  happy 

pofleflbr^ 
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tion,  and  from  the  iron  and  the  other  metals 
"by  fcorification,  as  when  it  is  prepared  from 
criClallifed  cobalt  flowers,  may  by  addition  of 
phlogiflon  be  melted  to  a  true  cobalt  regulus, 
which  differs  in  its  qualities  from  all  other 
metals  ;  there  can  be  no  reafon  for  denying 
the  cobalt  a  place  among  the  femi-metals,  as 
many  authors  even  at  this  time  do,  notwith- 
flanding  the  feveral  reafons  given,  which 
might  induce  them  to  examine  nearer  into  the 
fubjeft. 

It  was  the  Mine-mafter  Mr.  Brandt  who 
firft  difcovered  this  fcmi-metal,  and  defcribed 
it  in  the  abovementioned  Hiftory  of  Semi- 
metals,   in   the  A^a  Vpfalienjia  for  the   year 

.       The 


pofleiTors  of  its  mines,  if  they  arc  produ<5livc  enough  of  its 
ore,  to  be  worked  on  a  large  fcale. 

Ores  of  cobalt  are  found  in  feveral  parts  of  Europe ;  the 
moft  plentiful  arc  worked  near  Schnc^berg,  in  the  diftric^  of 
MifDia  in  Saxony;  alfo  at  St.  Andrealberg  in  the  uppet 
Hartz,  where  large  quantities  have  been  nr?et  with  for  upwards 
of  30  years  paft.  borne  centuries  ago  there  was  but  an  iron 
ore  in  this  lad  place  ;  but,  about  the  beginning  of  the  four- 
teenth century,  on  finking  deeper,  it  was  fucceeded  by  a  very 
rich  ore  of  filver.  This  alfo  being  at  length  exhauded,  gave 
place  to  cobalt*ores.  Some  pieces  ar:  fomctimes  found  in 
thefe  mines  that  contain  ftlver  and  gold.  Thefe  metals, 
however,  are  only  accidental,  and  not  efFcntial,  as  fome 
raihiy  fuppofe,  ro  the  exidence  of  cobalt  ores. 

The  general  method  of  preparing  cobalt  ores  in  the  large  way 
fcems  confined  to  Saxony  alone,  from  whence  all  other  parrs 
of  the  world,  ev^n  the  Ealt-Indies,  are  conftantly  fupplicd. 
It  is  fiippofed  that  the  Chincfe  and  more  particularly  the 
Japancie,  had  formerly  mines  of  excellent  cobalt,  with  which 

H  h  h  the 
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• 

The  brlttlcnefs  of  the  cobalt  regukis  is  no 
proof  againft  its  being  a  femi-metal ;  that  pro- 
perty being  the  bafis  on  which  the  ^iftindion 
between  the  femi- metals  and  metals  is  founded. 
The  earth  of  cobalt  is  fixed  and  vitrifiable  in 
the  fire,  as  well  as  that  of  copper  and  iron ; 
and  the  colour  of  its  gla&  being  {1^  immu* 
table  in  the  fire,  proves  it  to  be  a  particular 
fubftance^  dtftin^  from>  other  earths  and  me- 
tallic calces. 

The  experiment  of  making  a  cobaft  glafr 
from  iron  or  fteel  and  arfenic^  will  certainly 
never  fucceed,  unlefs  the  arfenic,  employ^ 
for  that  purpoie,  has  been  made  from  a  cobalr 
ore;  but  if  the  origin  oiF  the  colour  (hould  be 

alcribed 


the  fine  bkies  of  their  ancieut  porcelanes  vrert  painted  j-  but 
it  appears  that  thefe  mine?  arc  noMr  exhaufted ;  and  that  the 
inferior  blues  of  their  preletit  wares  are  painted  with  the 
Saxon  zafTre,  imported  to  them  by  the  Dutch* 

In  regard  to  the  management  of  this  article  at  large,  at 
employed  in  Saxony,  the  following  is  the  abftradt*  ,  The 
cobalt  taken  put  of  the  mine,  is  broken  with  haniinera  into 
pieces,  about  the  fize  of  an  hen's  egg;  and  the  fioliy  iturolucruinr 
with  fuch  other  heterogeneous  matters  as  arc  diftinguifliablf 
by  the  eye,  are  feparated  as  much  as  poffible*.  The  phoieO' 
iQineral  is  then  pounded  in  fhimping  mills,  and  fifted  through 
brafs  wire  iievcs.  'J^he  lighter  parts  are  wa(hed  off  by  tra- 
ter,.and  it  is  afterwards  calcined  in  a  large  flat-bottomed 
arched  furnace,  refembling  a  baking  oven,  where  the  flame 
of  the  wood  reverberates  upon  the  ore :  this  is  occafionallf 
ilirred  and  turned  during  the  calcination^  with  long  handled 
kon  hooks  or  rakes ;  and  the  procefs  is  continued  till  it 
ceafes  to  emit  any  fumes.  The  oveu  or  furnace-  U  terminated 
by  a  long  horizontal  gallery,  which  ferves  tor  a  chimney;  ut 
which  the  calx  of  arfenic,  naturally  mixed  with  the  ore, 
fublimei,  condenfcs,  and  is  fufed  into  a  glaii^  which  is  iold^ 

ift 
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afcribed  to  an  irreducible  metallic  earthy  there 
is  no  occadon  for  this  experiment ;  becaufe  a 
cobalt  regulus  may  be  prepared  fo  as  to  be  free 
both,  from  arfenic  and  iron,  the  prefence  of 
this  lafl:  metal  being  eafily  difcovered  by  the 
loadftone. 

It  is  therefore  now  unneceflary  and  ridicu- 
lous to  continue  the  old  definitions  of  the  co- 
balt, in  which  the  Speife,  which  partly  is  a 
cobalt  regulus,  and  partly  a  compound,  con- 
fiding of  nickel,  cobalt  and  bifmuth^  united 
with  fulphur  and  arfenic,  is  either  confounded 
with  the  femi-metal  itfelf^  or  quoted  as  a 
proof,  that  cobalt  regulus  cannot  exifl  in  any 
other  manner  than  as  a  dead  earth  involved  in 

heterogeneous 


in  coramerce,  by  the  improper  name  of  fPHte  Arftnic.  If 
the  ore  contains  a  little  bifmuth^  as  this  femi-nnetal  is  very 
fiifible,  it  is  collected  at  the  bottom  of  the  furnace*  The 
cobalt  remains  in  the  flate  of  a  dark  grey  calx  called  xoffn. 
One  hundred  pounds  of  the  cobalt  ore  lofe  20  and  even  30 
percent,  during  this  operation,  which  is  continued  4  or  even  9 
hours,  according  to  the  quality  of  the  ore.  The  roafted  ore 
being  taken  out  from  the  furnace,  fuch  parts  as  are  con« 
cretcd  into  lumps,  are  pounded  and  fifted  afrefh.  This  roafted 
powder  of  cobalt  is  the  true  zaffrc.  But  the  zaffre  in  the 
commerce  is  never  pure,  being  mixed  with  two.  or  rather 
three  parts  of  powdered  flints.  A  proper  quantity  of  the 
beft  fort  of  thefe,  after  being  ignited  in  a  furnace,  arc  thrown 
into  water,  to  render  them  friable,  and  more  ealily  reduced 
to  powder,  which,  being  lifted  is  mixed  with  the  zaffre,  accor- 
diiTg  to  the  l)efore- mentioned  dofe  :  and  the  mixture,  is  put 
hifo  Qalks,  after  being  moiilened  with  water.  This  is  the  fub* 
fiance  commonly  fold  under  the  name  of  %affrt. 

As  to  fmalt  it  is  no  more  than  a  vitrification  of  one 
part  of  the  calc'imd  cobalt,  fufcd  in  a  large  crucible  with  two 
otJlifit'Pozvdir^  and  one  of  pot'o/h, 

II  h  h  2  M 


836  SEMI-METALS*  S%dc.  jSftt 

heterogeneous  fubftances ;  which  is  the  fame 
as  to  conclude,  that  no  pure  copper  can  be 
produced  from  the  copper  regules  or  fufionSt 
called  TtroUjien  or  Spurjitn. 

Thefe  falfe  notions  have,  however,  induced 
a  late  author  to  defcribe  the  cobalt  as  a  mix- 
ture of  iron,  copper,  lead,  bifmuth,  and 
arfenic ;  but  he  has  not  at  the  fame  time  pub- 
lished any  experiments  which  might  fcrve  to 
confirm  his  opinion ;  amongft  which,  with  great 
reafon,  fuch  experiments  are  expected  as  imitate 
nature  in  this  compolition,  which  is  pretended 
to  confifl:  of  fo  many  diflcrent  things.  It  might 
then  have  been  calculated,  whether  it  would 
be  profitable  to  eftabrifli  manufadtures  for  mak- 
ing 


At  the  bottoms  of  ihc  crucibles  in  which  the  fmalt  i' 
manufactured,  is  generally  found  a  reguhis  of  a  whhiffi 
colour,  inclining  to  red,  which  is  extremely  brittle.  It  is 
melted  afrefli,  and  when  cold  it  feparates  into  two' parts; 
that  at  the  bottom  is  the  cobahic  reguluS,  which  is  cm- 
pii7\'ed  to  make  more  of  the  fmalt  by  the  procefs  already  de- 
fer ibcd  :  and  the  other  at  the  top  is  bifmuth  :  for  thoffc  two 
femi-mctals  are  found  Very  often  mixed  in  the  natural 
ores. 

But  to  alTay  ores  of  cobalt  in  fmall  qtiantities,  by  the  dry 
way,  it  is  enough  to  free  rhem  carefully  from  their  ma- 
trix, and  from  all  other  heterogeneous  matters  :  after  which 
they  are  pounded,  fifted,  and  waflicd  :  their  fulphur  is  fc- 
parated  by  roafting :  and  lallly  they  arc  to  be  melted  with 
three  parrs  ot  black  Jiux^  in  a  lined  aiui  covered  crucible, 
on  a  fmith's  forge.  The  bcft  of  thefe  ores  afford  from  60 
to  £0  per  cent  of  regniui\  and  the  wurft  under  25  fer 
cent. 

To  aifay  the  tinging  power  of  cobahic  ores,  the  roaftcy 
ore  is  to  be  melted  in  a  crucible  wirh  3  times  its  weight  of 
fnt'o/jjy  and   5  times  of  pounded  glafs,  or  prejiared  flio*. 

Tha 
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ixig  cobalt-glafs,  or  zafFre,  in  any  part  of  the 
^orld,  where  the  ibovcmentioned  ingredients 
can  be  had.. 

The  word  Cobalt  in  Germany,  and  efpecially 
at  the  mineral  works  in  Saxony,  is  tjpplied  to 
the  damps,  the  arfenic,  its  vapours,  and  their 
efFeft§  on  man;  which  has  induced  the  vulgar 
alfo  to  apply  it  to  fome  pretended  evil  fpirjt, 
which  is  faid  to  dwell  in  the  ^lines.  But'time 
will  aboliffi  tliefe  fuperftiticns,  which  have 
their  origin  in  ignorance. 


SECT.    3Hg.    (254,) 
I.  Nickel.     Nkcolum. 


Its  general  properties  \a\. 

This  fcmi-metal  was  firft  defcribed  by  its 
difcoverer  Mr.  Cronftedt  in  the  Afts  of  the 

^ht  pot*£/h  is  to  be  put  in  firil,  then  tht  glafs  ovjlint^  and 
SXVZT  Ml)\p  ore. 

If  any  bil'muth  be  conrained  in  the  cobalt  ore,  it  will 
not  mix  with  the  regiihis  of  cobalt,  unlefs  nickel  be  alfo  con- 
tained in  ity  but  will  fimply  adhere  to  it  \  and  may  be  fe* 
paratcd  by  the  hammer,  or  by  fudon  \  for  tl;ic  biGnuth  inclts 
nmch  more  eafily  than  cobalt. 

When  cobalt  is  united  by  means  of  nickel  to  bifmuth, 
the  compound  is  called  bpetfs.  '1  bis  is  the  name  given  nllii 
to  a  compound  of  cobalt^  nuktl^  bifmuth^  /hlpbur^  and 
arjtnh.     The  Editor  from  Khw .rty  p.  ^4.0  and  Ltiui^^  Sec. 

[a'j  X.  Nickel  is  a  reddlfli-whitc  rcn)i-inetal  otgic.it  hard- 
neffy  fo  that  it  can  Icarce  be  filed. 

2,  Its  texture  is  equable,  or  unifo^'m  ;  and 

3.  It  varies  in  itsfpecific  gravities,  acc<»rding  ti  its  piiriry  ; 
.^m  7421  to  9000  ;  the  pureft  being  the  hea\ieil. 

H  h  h  3  4,  When 
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Royal  Academy  of  Sciences  at  Stockholm^  for 
the  years  1751  and  17549  where  it  is  faid  19 
Jiave  the  following  qualities ;  That 

J.  It  is  of  a  white  colour,  which  however 

inclines  fomewhat  to  red, 
f,.  Of  a  folid  texture,  and  fhiniuing  in  its 
fraftyre. 

« 

a.  Its  fpecific  gravity  to  water  is  as  8,500 
::  1,000, 

4.  It  is  pretty  fixt  in  the  fire :  but  together 
with  the  fulphurand  arfenic,  with  which 
its  ore  abounds,  it  is  fo  volatile,  as  tQ 
rife  in  fprrn  of  hairs  and  branches,  if  In 
the  calcinatipn  it  is  left  without  being 
ftirred. 

5.  It  calcine;  to  a  green  calx* 

0.  This  calx  is  not  very  fufible,  but  it  how? 

ever  tinges  glafs  of  a  tranfpareqt  reddifli 

brown,  or  hyapinth  colour. 
7.  It  difTolyes  in  aqua  fortis,  aqua  regia,  and 

the  fpirit  of  fea-lalt,  bat  more  difficultly 

in  the  vitriolic  acid,  tinging  all  thefe  fo- 

lutions 


•p* 


4.  When  very  pure,  it  is  in  fome  degree  malleable; 
and 

J,  Is  always  magnetic ;  from  whence  it  it  deemed  to  re» 
tain  iron,  though  this  feems  to  be  rather  a  property  belonfb 
ing  as  well  to  itfelf,  becaufe  it  appears  to  increafc  with  iti 
(depuration, 

6.  It  gives  a  hyaciqthine  colour  to  glafs,  which  fliould 
be  blue  whild  it  contained  fome  mixture  ojf  cobalt. 

7.  The  fufibility  of  the  common  regulus  is  nearly  the  fame 
as  that  of  copper. 

8.  But  the  purcft  regulus  is  much  more  difficultly  melted^ 
or  calcined. 

^.  It  calcines  more  difficultly  than  cobalt  |  and, 

■     10.  Its 


lutioios  of  a  deep  green  colour.  Its  vitriol 
is  of  theiame  colour;  but  the  colcothar 
of  this  vitriol,  as  well  as  the  precipitates 
from  the  folucions,  become  by  calcinar 
tioD  of.a  light  green  colour. 
S.  Thefc  precipitates  are  diflblved  by  the 
fplrit  of  Tal  ammoniac,  and  the  folution 
has  ^  bflue  colour ;  but  being  evaporated, 
and  the  fediment  reduced,  there  is  no 
:Copper|  but  a  nickel  regulus  is  produced. 
It  has  a  ftropg  attraftion  to  fulphur ;  fo 
that  when  its  calx  is  mixed  with  it,  and 
put  on  a  fcorifying  ted  under  the  muffel, 
it  forms  a  compound  with  the  fulphur 
which  refcmbles  the  yellow  fteel-grained 
copper-ores,  and  is  ^frd  and  fining  on 
its  convex  furface. 

r 

^o.  It  unites  with  all  the  metals,  except 
quickfilvej:  and  filver.  When  the  nickel 
regulus  is  melted  with  the  latter,  it  only 
adheres  to  it,  both  the  metals  lying  near 
pi^  ^iUrother  pn    the    faipcie  p^ane^    bi^ 

they 

t     ■  ^ 

lo.  Its  calpc,  which  19  gr-i^nt  txk^  in  a  t\iberofe  f^ngou^ 
;fbrm  ;  bnt  if  nickel  is  thoroughly  purified  from  arfenjc,  its 
icab^et  are  of  a  brown  colour. 

li«  It  is  difficultly  ipluble  in  the  vUrhlic  pr  marim  ^li^ 
*biit  eafily  in  the  nitrous, 

12.  Ail  thefe  folutionsy  which  i^e  green,  turn  to  blue  b^ 
the  addition  of  volatil  alkali;  but  .iron  difcovers  no  cop- 
^r  in  tbem,  as  it  does  in  eycry  oombination  of  copper^  Jftl* 
fkur^  srifty   arftnlc  and  cohatt. 

13.  Heiice  nickel  muft  be  deemed  a  diftini^  fen^-metal. 
Be£des,  Bergman  hi^s  Ihewn  thzi  fuiphur^  arfgnic^  And  ic- 
^slt^  may  be  perfe£kly  feparated  from  nicke),  though  perhaps 
iron  cannot  without  ^  utmoft  difficulty. 

H  h  h  4  24.  It 
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they  are  eafily  feparated  with  a  hacnmer. 

1 1 .  Cobalt  has  the  ftrongcft  attraflion  to 
nickel,  after  that  to  iron,  and  then  to  ar- 
fenic.  The  two  former  cannot  be  Separated 
from  one  another  but  by  theif  fcorifica* 
tion,  which  is  eafily  done,  iince 

12.  This  femi-metal  retains  its  phlogifton  a 
long  time  in  the  fire,  and  its  calx  is  re- 
duced by  the  help  of  a  very  fmall  portion 
of  inflammable  matter  :  it  requires,  how- 
ever, a  red  heat  before  it  can  be  brought 
into  fufion,  and  melts  a  little  fooner,  or 
almoft  as  ibon  as  copper  or  gold,  confe- 
quently  fooner  than  iron. 

SECT.     390.     (Additional-) 

Native  Nickel. 

This  is  mentioned  by  Mr.  Rinman  to  have 
been  lately  found  in  a  mine  of  cobalt  in  Heffe\ 

It  is  very  heavy,  and  of  a  liver  colour,  that 
is,  dark  red ; 

When  pulverized  and  roafted  under  a  muffle, 
it  forms  green  excrefcences ;  and  fmokes,   but 


14.  It  is,  however,  ver}' evident,  that  if  nickel  has  itfelf  the 
property  of  being  magnetic^  as  it  was  aflerted  N»  5,  the  teft  of 
the  load-flone  will  always  indicate,  as  if  it  contained  a  mix* 
tiire  of  iron. 

It  is  very  probable,  therefore,  that  nickel  itfelf  may  be 
magnetic ;  and  this  feems  to  be  the  real  cafe,  as  the  more  it 
13  purified  from  iron,  it  becomes  mon^  inllcad  of  Ufs  mag- 
netic ;  and  even  acquires,  what  iron  does  not,  the  pro- 
perties  of  a  trye  magneU  Tb^  Editor  from  Bergman  atid 
KirwaUf 

iC5 
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its  fmoke  has  no  patrlcular  fmell:  and  fio  ibb- 
limate,  whether  Iblphurcous  or  arfenical,  can 
•be  caught ; 

It  is  ibluble  in  acids. 

And  the  folution  is  green  ; 

But  a  polifhed  iron  plate  difcovers  no  copper* 

SEC  T.     39  T.    (255.) 

Aerated  Nickel. 

The  nickel  is  found. 
jt*  In   form  of  a  calx,    Niccolum  calclforme. 

Nickel  ochre,  Ochra  niccoH. 

I •  Mixed  with  the  calx  pf  irpn,  Ocbra  niccQU 
martialis. 

This  is  green,  and  is  found  in  form  of 
flowers  on  Kupfernickel.  In  Normarken  in 
the  province  of  Wermcland,  this  ochre  was 
found  without  any  vifible  nickel  mixed  in  the 
clay,  which  contained  a  great  quantity  of  Aa« 
tive  filver.     SeSl.  266,  p.  542. 

SECT.    392.    (256.) 

Kupfer  nickel  \b\. 

j5.  Mineralifed  nickel.     Niccolum  minerals* 
'  fatum. 

I.  With 


[^]  This  ore  is  of  a  rcddilli -yellow,  bright  colour. 
Its  texture  is  either  uniform,  grauular,  orfcaljr. 
It  is  bright  in  its  fracture. 

If 
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;•  With  fulphutated  and  arfenlcated  ironanit 

cobalt,  hiccolumferro  &  cobalto  arfenicati$ 

et  fulphuratis  miner aljfaium.     Cuprum  nicQ^ 

laifeu  nicpoli.     Kupjernickel  [r]. 

This  is  of  a  reddifh  yellow  colour,  aud  is 

found, 

a.  Of  a  (iaggy  texture,  in  Saxony* 
l>.  Fine-grained,  and 

c.  Scaly,  in  Loos  cd>alt  mines  in  the  province 
of  Heliingeland  %  at  which  place  it  is  of  a 
lighter  colour  than  the  foreign  ones.  Thefe 
two  are  often,  from  their  colour,  confounded 
with  the  liver-coloured  marcaiitc«  Se£l.  x  c  ^« 


SECT.    393.    (»57.) 
ritriolated  Nickel, 

2.  With  the  acid  of  vitriol,  Pftccolum  actdq 
vitrioH  miner  alt fatum. 

This  is  of  a  beaytiful  green  colour,  and 
may  be  extracted  out  of  the  nickel  ochre, 
{Sed.  371-)  or  efflorefcence  pf  the  Kupfer? 
nickel.     See  Se8.  211. 


Is  very  heavy ;  and 

Is  generally  covered  with  a  greenifli  efflorefcence. 

By  cfalcination  it  lofes  much  of  its  fulphur,  «nd  beconnet 
^een,  forming  fungous  ramifications.    Thi  Editor  from  Kirw. 

[c\  Mr.  Rafpe  aifored  me,  that  to  his  certain  know* 
ledge,  nickel  was  found  mineralized  with  fulphurated  iroa 
•and  copper,  in  a  mine  near  NeUtoo,  ta  Cornwall  Th 
Editor^ 

SECT, 


Sied.  394«  SEMIrMETAL^  84J 


SECT.    3^4.    (258.) 

Observations  on  NipK^L[^^ 

The  cobalt,  bifmuth,  and  nlcM,  are  com* 
monly  found  together  in  the  fame  mines,  from 
which  circumflance  i^  happens,  that,  when  the 
firfty  as  the  mod  ulef  ul  of  them  all,  is  to  be  made 
ioto'glafs,  Che  adherent  nickel,  according  to  its 
nature,  unites  with  the  fulpbur  and  arfenic,  of 
ITvhich  fome  portion  remains  afier  the  calcina- 
tion^  and  forms  a  compound  with  them.  When 
theie  minerals  (the  fulphur  and  arfenic)  are  in 
greater  quantity  than  is  wanted  for  the  nickel, 
they  likewife  reduce  fome  pare  of  the  calces  of  the 
cobalt  and  bifmuth  ;  and  in  this  ca(e  the  nickel, 
as  ^  medium,  uniting  the  other  two,  otherwife 
pot  mifcible  femi^metals,  incorporates  them 
mto  the  fame  compound.  From  hence  arifes 
a  difference  in  the  contents  of  thefe  different 
miiCtures ;  and  from  this  difference,  people,  who 
have  not  fufficient  experience,  form  to  them- 

felves 
r  ■     ■'  '.  " — • 

[WJ  The  ore  of  nickel  muft  be  fubjedted  to  roaftingy  in 
order  to  obtain  its  regulus :  and,  during  this  operation,  a 
great  (}iianxity  of  fulphur  and  arfenic,  greater  or  lefs,  ac« 
cording  to  the  quality  of  the  ore,  is  expelled ;  fo  that  it 
iiEMDetinies  lofes  upwards  of  half  its  weight,  but  frequently 
1^  above  0^3.  This  ore,  though  long  and  compleatly  caU 
eined,  does  not  always  acquire  the  fame  colour:  but  in 
general  becomes  graner^  in  proportion  as  it  is  more  rich* 
Sometimes*  efpecialiy  if  fuSered  to  lie  at  red,  its  upper  fur- 

fac« 


\ 
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fclves  falfe  notions  of  the  whole  compound,  and 
of  each  part  contained  in  it.  For  which  reafon 
they  chufe  rather  to.  retain  that  definition  of 
the  Kupfernickel  which  has  received  its  fanc« 
tion  frpni  the  earlieft  authors,  than  to  admit 
the  conclufion  to  which  Mr.  Cronfl:edt*s  ex- 
periments feem  to  lead. 

For  my  own  part,  I  have  found  myfelf  ob- 
liged to  follow  the  opinion  of  the  latter,  partly 
becaufe  I  am  tired  with  thofe  common  epi- 
thets given  to  unknown  bodies ;  fuch  as,  wM, 
refraitory^  rapacious^  arfenkaU  irreiucible^  me^ 
iall'ic  earthy  &c.  which  regard  the  effe£t  alone 
and  not  its  caufe ;  and  partly  becaufe  I  have 
not,  befides  the  nickel,  found  any  metal  of 
metallic  compofition,  which 

1.  Becomes  green  when  calcined. 

2.  Yields  a  vitriol,  whofe  colcothar  al(b  be- 
comes green  in  the  fire. 

3.  So  eafily  unites  with  fulphur,  and  forms 
With  it  a  compound  of  fuch  a  peculiar  nature,  as 
the  nickel  does  in  this  circumftahce ;  and  that/ 

4»  Does 

face  is  covered  with  green  vegetations,,  fomewhat  Of  the  fornii 
of  thin  corals,  which  arc  hard  and  fonorous. 

Let  a  double  or  triple  quantity  of  black  flux  be  added  to 
the  roafted  powder,  and  the  niixtuFe  well  fufcd  in  a  forgcj*' 
in  an  open  crucible,  covered  with  common  falf,  accofding  to 
the  ufual  method.  The  veffel  hieing  broken,'  a  metallic 
globule  is  found  at  the  bottom,  under  the  fcoriae,  which  arc" 
drown  or  blacky  or  fometimes  even  bJu^,  The  weight  of  the 
globule  amounts  to  6,1,  or  0,2;  or,  at  moft,  to  0,5  of  tbc 
crude  ore.  • 

This,  however,  is  far  from  being  pure;  for  although  theroaf- 
ting  be  ever  fo  violent  and  long  continued,  yet  a  coniiderable 
quantity  of  fulphur^  and  efp'ecialiy  (&fenic^  ftili  remaio  ccmi- 

ccale4 
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4.  Does  not  unite  with  (ilver,  but  only  ad- 
iieres  or  fticks  clofe  to  it,  when  they  have  been 
[neltcd  together. 

The  nickel  not  havhig  yet  been  found  fite 
from  cobalt  and  iron,  is  the  reafbn  why  it  was 
not  difcovered.  This  was  the  cafe  alfb  with 
the  cobalt.  Platina  del  pinto  perhaps,  in  the 
fanae  manner,  might  for  a  long  time  have 
been  mixed  in  the  gold,  at  certain  places^ 
whece  it  is  faid  to  be  naturally  paler  than  any 
where  elfe  in  the  world.  But  the  exiftence  of 
fuch  things  cannot  any  longer  be  denied,  fince 
the  method  is  difcovered  to  obtain  them 
feparate,  and  free  from  heterogeneous  fub- 
(lances.  It  would  be  the  fame  thing  indeed, 
as  if  in  a  country  where  (ilver  is  never  found 
but  in  the  potter*s  lead  ore,  any  perfon  Hiould 

deny 

cealed  in  the  rcgulus,  cxchifivc  of  the  cobalt  and  a  great  pro- 
portion of  iron^  which  laft  is  generally  i'o  prevalent  as  to  make 
ihe  regulus  magnetic^  iinlefs  this  Icmi- metal  itfelf  poiFefTes 
this  laft  quality;  for  it  lecms  (Ircnger  in  proportion  as  th« 
regnluf  undergoes  other  further  purilications. 

Nine  ounces  of  the  fame  rcgulus  of  nickel^  that  had  becQ 
cliquated  by  Mr.  Cronl^cdt,  and  kept  in  rhe  Suabian  collec- 
tion of  the  Upfal  Academy,  whofe  ijpecific  gravity  was  1=7,410, 
were  reduced  to  powder,  and  expofcd  in  fcveral  dirties, 
for  the  fpace  of  6  hours,  to  an  exceedingly  vehement  heat, 
tinder  the  dome  of  an  allay  fjrnacc.  By  this  the  arfcnic  was 
firft  diflipated  with  a  fcciid  fmell :  a  fulphureous  odour  was 
next  perccn'cd :  afterwards  a  quantity  of  white  Imoke,  was 
emitted  without  garlick  fmell,  which  probably  arofc  from  the 
fublixxiation  of  the  more  dephlogi (Ilea ted  arfenic  :  the  furface 
fwelled  in  heaps,  and  green  vegetations  fprang  out  from  all  tbo 
furfiice,  rcfrmbling  ft*of$^  or  the  JilUjorm  Uchen.  There  re- 
mained at  the  bottom  a  powder  of  a  ferrugineous  afh-colour, 
and  0,13  of  the  fubflancc  v^ai  dilTipated  by  this  operation. 

Half 
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deny  the  exiftence  of  either  of  theft  metals,  or 
jnfift  upon  itj  that  one  is  produced  from  the 
other. 

It  is  remarkable^  that  the.  precipitaltes  of 
tiitkel  give  a  blue  colour  to  the  fpirit  ot 
fal  ammoniac,  when  they  are  diflblved  in  it ; 
without  (hewing  any  other  marks  of  copper, 
which,  however,  could  not  be  concealed, 
if  there  were  any ;  for  if  a  fmall  quantity  of 
copper  is  melted  with  the  nickel,  and  kept  in 
a  ftrong  fire  with  it,  the  copper  foon  feparates, 
and  fcorifies,  tinging  the  glafs  firft  of  a  red* 
di(h  brown  opaque,  and^  the  fire  being  further 
forced,  it  then  makes  it  tranfparent  and  green 
as  ufuah 

There  is  no  danger  attending  the  encreafing 
the  number  of  the  metals.    Aftrological  in- 
fluences 


Half  an  ounce  of  this  powder  or  calx,  being  fufed  in 
a  forge  for  4  minutes  together,  with  3  times  its  weight  of 
black-fiux,  yielded  a  regulus,  the  furface  of  which  was  rett- 
culatedy  all  the  areolx  being  hexangular,  with  exceeding 
ilendcr  ftnx^  diverging  from  a  tuberculated  center;  its 
weight  was=:Oy73  of  half  an  ounce;  was  obedient  to  the 
magnet;  and  when  fcorified  with  borax,  left  a  blackiih 
glafs. 

The  roafling  was  repeated  fix  times,  for  manjr  hours :  and 
the  arfcnic  was  feparated  by  the  addition  of  powdered  char* 
coal ;  and  the  redu^ion  being  effe&ed  with  equal  parts  of  wbiu 
jluXy  lime^  and  hrax^  a  regulus  was  obtained,  femt  dudile, 
highly  magnetic,  and  foltible  in  nitrous  acid,  which  became  of 
a  gre^n  colour  by  the  folution. 

The  regulus  of  nickel  being  mineralifed  a  third  time  with 
fulphur,  and  reduced  by  powder  of  charcoal,  produced  a  re- 
gulus, whofe  fpecific  gravity  was  rr  8,666;  it  not  only  adhered 
ftrongty  to  the  magnet,  but  to  any  other  piece  of  iron ;  nay, 
thp  fmall  pieces  of  it  attracted  one  another,  and  it  was  fo  due 

4  tiic, 
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ftueiices  are  now  in    no  repute   ambng  the 

karned,   and  we  have  already  more  oietah 

than  planets  within  our  folar  fyflem.   It  would 

perhaps  be  more  ufeful  to  difcover  more  of 

thefe  metals,   than  idly  to  lofe  our  time  in 

repeating  the  numberlefs  experiments  which 

hatre   been  made,    in   order  to   difcover  the 

conftituent  parts  of  the  metals  already  known* 

In  this  perfuafion,  I  have  avoided  mention«< 

ing  any  hypothefes  about  the  principles  of  th^ 

metalsy  the  proceflcs  of  mercurification,  and 

other  things  of  the  like  nature^  with  which^ 

to  tell  the  fruth^  I  have  never  troubled  my* 

feU; 

tile,  that  a  globule,  whoie  diameter  did  not  exceed  one  lint^ 
was  reduced  by  hammering  to  a  plate  of  upwardi  of  3  lines 
hi  diameter :  it  was  of  a  whitt/h  colour^  mixed  with  a  glitter- 
ing kind  of  red.  The  Iboria  of  this  regulus  were  almoft 
always  of  a  Jjywntbine  colour* 

The  analyfis  of  nickel  in  the  moift  way^  is  at  yet  very  im« 
perfe^.  By  ibiutien  in  the  nitrous  acid  it  is  freed  from 
itsfulphur;  and,  by  adding  water  to  the  folution,  bifmuth, 
if  any,  may  be  precipitated,  as>  may  filver  if  contained  in  it 
by  the  marine  acid. 

To  feparate  cobalt  from  nickel,  wheothe  cobalt  is  in  coH'- 
(iderable  quantity,  a  faturated  (btutign  of  the  rpaficd  ore  of 
mckel  is  to  be  dropped  into  a  liquid  voUtil  alkali.  Thff  co- 
Baltic  part  it  inftantly  re-diflblved,  and  alFumes  a  garnet  co- 
k>ur.  When  filtered,  a  grey  powder  remains  on  the  filter, 
which  is  tlie  nickel.  Tbe  cobaltic  part  may  be  precipitated 
from  the  volatil  alkali  by  any  acid. 

If  tlie  ore  be  fufed  with  3  times  its  weight  of  livir  o/fut* 
fbur^  the  cobalt  will  be  taken  up,  and  may  be  ieparated  by 
lixiviationr 

It  is  highly  probable  that  nickel  exifts  in  fome  fpetfiet  of 
roof-flates,  and  in  horn-ftones,  whofe  foiution  in  fpirit  of  ni^^ 
Crc  is  of  a  green  colour.  The  Editor  from  Kirwan  anel  Berg- 
man. 


848  SEMI-MET  A  L8.  Sed.  ^95^ 

N.  B.  Various  Authors  of  fome  note,  among 
nvbom  fiand  Mejfrs.  Pabll,  Momiet  and  Rome- 
del  ^Ifle  have  ajferted  that  cobalt,  nickel,  and 
manganefe,  are  nothing  elfe  hut  either  modifi- 
cations ^iron,  or  compounds  of  other  known 
fubftances.  But  Mejfrs  Cronftedt,  Bergman, 
and  lately  Mr.  Kirwan  at  the  end  of  his  Ele- 
ments of  Mineralogy,  have  compleatly  evinced 
the  fallacy  of  their  arguments^  Jo  that  no  un^ 
prejudiced  perfon  can  entertain  any  farther  doubt 
to  the  contrary.     The  Editor. 


SECT.     395.     (113.) 

Manganefe;     Manganejium  \a]. 
l^s  general  properties. 

The  ores  of  this  kind  ate  in  Swedifli  called 
Brunjleny  in  Latin  Syderea^  or  Magneji^e  nigra^ 

ih 


[a\  This  kind  of  ore,  commonly  called  Blacky  or  Glaji* 
makers  Magnejia^  is  fcarccly  any  thing  more  than  a  calx  of 
a  new  fcmi-mctal, ,  This  was,  for  the  firft  time,  clearly  dc- 
fcribed,  and  its  propefticf  admirably  invcfligated  and  ex- 
plained by  Mr.  Scheclc  in  the  Memoirs  of  StoMolm  for 
1774,  It  WHS  afterwards  exhibited  in  its  metallic  foim  by 
Mr.  Gahn ;  and  its  properties  in  that  ftate  were  defcribcd 
by  Mr.  Bergman,  in  the  id  vol.  of  his  works.  Since  that 
time  it  has  frequently  been  produced  in  its  metallic  form 
by  Meir,  Alorviau  and  Lapeitoufc  in  France,  and  lately 
here  by  MclT.  PVoulft  and  Dr.  Piajoi^  &c. 

This 
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in  order  to  diflinguifh  them  from  the  Magnejta 
alba  officinalis^  and  in  French  Manganefe^  &c« 
They  are  by  fomc  lithographies  entirely 
omitted,  and  by  others  ranked  among  the  iron 
ores;  but,  as  I  am  convinced  both  by  my 
own  experience,  and  by  that  of  others,  that 
they  contain  no  greater  quantity  of  metal 
than  fometimes  two  or  three  per  cent,  of  iron, 
and  fometimes  a  little  tin,  I  think  that  the 
remaining  part,  which  muft  confcquently  be 
confidered  as  a  kind  of  earth,  deferves  a  par- 
ticular and  feparate  place,  in  a  Mineral  Syftem, 
at  lead  until  a  farther  acquaintance  with  its 
nature  may  be  obtained :  and  to  this  opinion 
I  have  been  perfuaded  by  its  following  pecu- 
liar qualities : 

I .  Man* 


i^^-« 


This  rcgulus  is  of  a  dufky  white  colour,  with  an  uneven 
and  irregular  furface,  ariiiog  from  its  imperfect  fuiion. 
It  is  bright  and  (hining  in  its  fradture,  but  foon  tarnlQies 
by  expofure  to  air ;  q.  is  harder  than  iron,  lefs  fudble,  and 
very  little.    Its  fpecific  gravity  is =6,850 

When  pulverifed  it  is  always  magnetic,  though  large 
pieces  are  not  fo.  If  expofed  to  the  air,  particularly  in 
moid  weather,  it  foon  crumbles  into  a  blackidi-browa 
powder,  which  is  fomething  heavier  than  the  regulud. 

It  is  foluble  in  acids,  but  mod  readily  in  the  nitrous. 
Its  folutions  are  n[U)(lly  colourlefs;  but  that  in  the  nitrous 
acid  is  generally  brownifh,  from  a  (light  taint  of  iron  : 
and  there  is  always  a  fpungy  refiduum  of  the  nature  06 
plumbago,  left  undilTolved.  Thefe  folutions  afford  a  white 
precipitate  with  aerated  acids,  which  precipitate  when  heated^ 
and  grow  black. 

This  regulus  is  obtained  by  mixing  the  calx,  or  ore  of 

manganefe,  with  pitch,  making  it  into  a  ball,  and  putting 

'  it  into  a  crucible  with  powdered  charcoal  ^ ^  of  an  inch  thiclc 

on  the  fides,  and  ^  of  an  inch  at  the  bottom.     Then  filling 

I  i  i  th 
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I .  Manganefe  confifts  of  a  fubftauce,  which 
gives  a  colour  both  to  glaffes,  and  to 
the  folutions  of  falts,  or,  which  is  the 
fame  thing,  both  to  dry  and  ta  liquid 
menftrua  ;  viz. 

a.  Borax,  which  has  difTolved  manganefe  in 
the  fire,  becomes  tranfparent,  of  a  reddifli 
brown,  or  hyacinth  cploun 

b.  The  microcofmic  fait  becomes  tranfparent 
with  it,  of  a  crimfon  colour,  and  moulders 
in  the  air. 

c^  With  the  fixed  alcali,  in  compofitions  of 
glafs, ^  it  becomes  violet;  but  if  a  great 
quantity  of  manganefe  is  added,  the  glafs 
is  in  thick  Ivii^Qps,  and. looks  black* 

d.  When  fcorified  with  lead,  the  glafs  obtain* 
a  reddifti-brovvn  colour. 

€.  The  lixivium  of  deflagrated  manganefe  is  of 
a  deep  red  colour. 

2.  It 


the  empty  fpace  with  powdered  charcoal,  covering  the 
crucible  with  another  inverted  and  luted  on,  and  expoling 
it  to  the  {lron£;e{l  heat  of  a  forge  for  on^  hour  or  more. 

A  fmall  piece  of  the  regulus,  put  into  a  dry  bottle  well 
corked,  remained  perfet^  for  the  fpace  of  6  months ;  but 
afterwards  expofed  to  the  open  air  of  a  chamber  for  two 
days,  it  contraf^cd  a  brownncfs  on  the  furface,  and  became  fo 
friable,  as  to  crumble  between  the  lingers.  The  internal 
parts,  however,  retained  an  obfcure  metallic  fplcndor,  whicli 
diiappe^ed  in  a  few  hours. 

It  melts  readily  with  other  metals,  pure  mercury  onlf 
excepted.  Copper  united  with  a  certain  quantity  of  it, 
is  extremely  malleable  ;  but  upon  the  furface  of  this  mixture, 
when  poliflied,  fcarce  any  traces  of  the  red  colour  are  to  be 
fecn.  This  mi:iturc  fometimcs,  b/  age,  produces  a  green 
efilorefcence. 

\Vhcfl 
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2.  It  deflagrates  with  nitre,  which  is  a 
proof  that  it  contains  fome  phlogifton. 

3.  When  reckoned  to  be  light,  it  weighs 
as  much  as  an  iron  ore  of  the  fame  tex- 
ture. 

4«  When  melted  together    with    vitreous 
compofitions,     it    ferments    during    the 
folution  :     but   it    ferments    in   a    Aill 
greater  degree,  whenvit  is  melted  with- 
the  microcofmic  fait* 

5,  It  docs  not  excite  any  cffervefccnce  with, 
the  nitrous  acid :  aqua  regia,  however, 
extracts  the  colour  out  of  the  black 
manganefe,  and  diifolves  likewife  a  great 
portion  of  it,  which,  by  means  of  an 
alcali,  is  precipitated  to  a  white  powder* 
.  6.  Such  colours  as  are  communicated  to 
glafles  by  manganefe,  are  eafily  deftroyed 
by  the  calx  of  arfenic  or  tin :  they  alfo 
vanifh  of  themfelves  in  the  fire. 

y.  It  is  commonly  of  a  loofe  texture^  fo  aa 
to  colour  the  fingers  hke  foot,  tho'  it  is 
of  a  metallic  appearance  when  broken* 

SECT* 


When  Manganefe  is  melted   with  falt-petre,    the   mafs^ 
according  to  Dr.  Brunnich,   aifumes  a  grun^clour. 

Tin  very  cafily  unites  with  manganefe  ;  but  zinc  not  with- 
out much  difficulty,  perhaps  on  accouq^t  of  its  volatility  and 
inflammable  nature*  White  Arfenic  adheres  to  it,  and  by 
means  of  phlogiflon  reduces  it  to  a  metallic  form. 

A  mixture  of  powdered  manganefe  with  marine  acid,  is 
capable  of  dilTolving  gold^  if  thin  pkites  of  it  be  dipped  ia 
the  mixture. 

1  \  \  1  Mao^aneA 


i^  semi-metal;.  Sed.  3^6. 


SECT.    596.     (AdditlonaL) 

Native  Manganefe.  ,  Manganefium  Nativum,. 

The  difcovery  of  native  regulus  of  manga* 
nefe,  was  far  from  being  expcfted  by  rational 
raincralogifts ;  for,  as  Mr.Kirwan  obferves,  of 
all  the  metallic  fubflances,  manganefe  is  the 
more  ready  to  lofc  the  proportion  of  the  re- 
quired phlogifton,  for  its  natural  mineralifa- 
tlon  :  and  unlefs  alloyed  in  native  iron,  there 
could  be  no*  hopes  of  feeing  fuch  a  natural 
pFoduftiom 

We  find,  however,  an  account  of:  this  dif- 
covery, given  by  Mr.  de  la  Peyroufc,  in  the 
Journal  d&  Phyjique^    for  January  1786:    by 

which 


Manganefe,  calcined  by  fire,  yields  a  black ifti  calx ; 
but  if  the  ignition  be  continued  for  12  days,  it  acquires  a 
dark-green  colour:  fometimes  alfo,  it  produces  a, white  or 
a  red  calx.  The  black  calx  retains  a  very  fmall  portion  of 
phlogiflion,  but  the  white  abounds  with  it  fo  much,  that  it 
IS  foluble  in  acids. 

All  thefe  various  calces,  ia  a  comnaon  crucible^,  by  moans 
of  a  fufficient  degree  of  fire,  run  into  a  yellowifli  red  glafs„ 
which  is  pellucid,  unlefs  too  great  a  degree  of  thicknels  ren- 
ders it  impervious  to  the  rays  of  light. 

The  black  calx  of  Uiis  femi-metal,  when  mixed  with  other 
fubftances,  attracts  phlogifton  with  peculiar  energy,  and 
exhibits  fevcral  remarkable  phenomena  both  by  fire  ancWo- 
lution  :  which  may  be  feen  in  the  Treatife  of  Bergman  upoa 
the  IVhiti  Grey  calx  of  Irm%  The  Editor  frooi  the  fame 
^uthor^  and  from  Klrwan^ 
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which  it  is  evident  that  the  mangancfium  docs 
naturally  cxift  in  the  bowels  of  the  earth. 
The  following  are  its  remarkable  properties. 

1.  Its  external  appearance,  colour,  and  figure 
are  the  very  fame  as  thofe  of  the  artificial 
regulus  of  manganefc, 

2.  It  likewife  foils  the  fingers  when  handled. 

2*  Its  fubftnnce  is  quite  pure,  having  no  par- 
ticles that  are  in  the  leaft  attraiSted  by  the 
magnet. 

4.  Its  texture  is  lamellated,  and  the  lamellae 
fcem  to  afieft  a  kind  of  divergence  among 
themfelves. 

5 .  It  has  the  very  fame  metallic  brilliancy,  as 
the  artificial  mangauefium. 

6.  It  has  alfo  a  partial  malleability:  and,  wh«u 
repeatedly  hammered, 

7.  It  exhibits  a  kind  of  exfoUation,  forming 
itfelf  into  very  thin  leaves. 

8.  Its  opacity  and  denfity  is  fo  compleatly 
fimilar  to  that  of  the  artificial  regulus,  that 
was  it  not  for  the  natural  matrix  in  which 
it  is  imbedded,  it  could  not  be  at  all  diftni- 
guilhed  from  it. 

g.  This  ore  is  not  found  in  large  ma{Ies,  or  in 
a  folid  continued  body,  but  only  in  lumps, 
and  unconnefted  clots,  inclofed  and  inter- 
mixed with  the  powdery  maiiganefe  ore. 

10.  Thefe  lumps  are  fomewhat  flattened,  or 
compreflld  in  their  figure,  like  the  arti- 
ficial ones,  though  they  are  of  a  larger  Cizc 
for  the  moft  part. 

J  J .  And  tliis  powdery  manganefian  ore,ii)  which 
:  reguliue  lumps  are  inbedded,  lias  an  ar- 
I  i  t  3  gcmjnc 
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gentine  hue,  which  feems  to  oountenance 
the  fufpicion  of  its  having  been  afbed  upon, 
by  the  violent  heat  of  fome  natural  defla- 
gration on  the  fpot. 

This  new  manganefe  ore  was  found  among 
the  iron  mines  of  Sem^  on  the  valley  called 
Vtederfos^  in  the  county  of  Foix^  uear  tho 
Fyrenean  mountains. 


S  E  C  Xf    391^    ("4-) 

Native  Calces  of  Manganefe^ 

Manganefe  is  found  [^], 
./f,  Loofe  and  friable,  Manganejium  friahtle  ttr^^ 

reum. 
a.  Black,  feems  to  be  weathered  or  decayed 

particles  of  the  indurated  kind,  from  Eng-« 

land, 

SECTi 


[^1  The  aerial  acid  is  the  only  mineralizer  of  Manganefe 
in  its  dry  flate  ;  and,  according  to  the  diflferent  degrees  of 
the  phiogiflication  ot  ihis  iemi-metal,  it  forms  calces  of  dif- 
ferent colours  and  ciifi^rent  properties.  It  is  to  be  underflood, 
that  when  manganefe  is  as  much  phlogiflicated  as  it  can  be, 
w'ithout  being  in  a  reguline  flate,  it  forms  a  whlu  cabc, 
ivhich  contains  a  large  portion  oi fixed  air  (about  j^opgr  cent.) 
which  enables  it  to  retain  phlogilion,  becaufe  the  compound 
of  acid  and  calx,  attracts  phlogiflon  more  flrongl/y  than 
cither  doe^  iipgl^*    In  proportion^  thereforei  to  its  dephlo- 

gifikatioo, 
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SECT.    398.    (115.) 

White  and  Red  Manganefe. 

B*  Indurated,  Manganefia  indurata. 

I,  Pure,    in  form  of  balls,   whofe  texture 

conlifts  of  concentric  fibres,  Manganejia 

pur  a  fpharica  radii s  €oncentratis. 

ji.  White  [c],  Manganefia  alba  JlriSJi  Jic  di£ia, 

is  very  fcarce.     1  have  feen  a  fpecimen  of 

this 


'mm 


jpfticatioDy   and  its  union  with  other  fubftanccs,  its  colour 
if  either  ^/w/,  green^  yttlow^  nd^  brown^  or  black. 

The  blue  is  that  which  it  acquires  from  the  propo|*tioa 
.^f  phlogidon  it  is  enabled  to  retain,  by  reafon  of  its 
union  with  fixed  alkalies.  The  green  arifes  from  a  mixture 
.of  the  blue^  with  the  yellow  calx  of  iron.  Tellou/  always  arifes 
from  the  prevalence  of  the  calx  of  iron.  Red  from  a  (light 
phlogidication  of  that  calx :  and  blacky  from  its  thorough 
dcphlogiflication. 

Yet,  if  the  black  calx  be  long  roafted,  it  becomes  green^ 
which  is  thought  to  arife  from  the  expulfion  of  the  fixed  air^ 
which  leaves  its  phlogiflon  with  the  manganefe,  and  thus  pro- 
duces a  blue^  which,   mixed  with  the  yellow  calx  of  iron, 
becomes  of  a  green  colour.    The  brown  arifes  from  a  mix- 
tureof  the    red   and  black  calces.     All  this   note  was    cx- 
tradted  from  Scheele^s  Dijprtation  on  the  ful^e6t,  by  Kirwan. 
[c^  This  contains  but  a  very  fmall  proportion  of  iron.     It 
was  found  by  Mr.  Rinman  both  in  fmall  white  cryftals,  and 
in  round  mafles,  on  the  cavities  of  quartz,  and  adhering  to 
^lanz  blend.     It  is  rather  lefs  hard  than  lime  Itone. 
It  is  of  a  fparry  texture,  and 
Scarcely  magnetic,  even  after  roading. 
Is  ibluble  with  efflorefeence  in  nitrous  acidi  and 

1114  Affbrdf 
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this  kind  in  a  colledion  from  an  unknown 
place  in  Norway ;  and  by  C3{amining  a 
piece  of  it,  I  found  that  it  differed  from 
the  common  manganefe,  by  giving  to  borax 
a  deep  red  colour  in  the  fire :  this  fort 
acquires  a  reddifli  brown  colour  when  it  is 
calcined. 
^  Red  manganefe  [J]  is  faid  to  be  found  in 
Piedmont.     This  I  have  never  feen ;    but 


Affords  a  colourlefs  folutioOy  from  which  with  mild  alkalis 
feparates  a  white  precipitate  ;  and  this,  when  heated,  prefently 
grows  UUck  ;  a  fure  criterion  of  being  a  true  manganefe. 

Mr.  Lapeiroufe  found  this  white  ore  in  the  form  of  a 
fpongy  efflorefcence,  vegetating  on  the  furface  of  fome  iron, 
ores,  particu*larly  on  hamatitts. 

Mr.  Rinman  found  it  alfo  in  the  form  of  c^ilcareous  fpar,  rf 
the  cohur  of  rqfin^  and  fomewhat  (liining^  covered  over, 
in  fome  places,  with  a  footy  powder;  and  in  thin  pieces 
tranfparent  at  the  edges,  but  not  hard  enough  to  ilrikc 
fire. 

Nitrous  acid  diflblvcs  it  almoft  entirely;  with  mild  alkalis 
the  folution  affords  a  white  precipitate,  which  becomes  black 
when  heated. 

It  confifts  of  manganefe  bedded  in  zeolite.  It  melts 
ptr  /J' with  the  blowpipe  into  a  whitifh  grey  porous  fligj 
and,  with  the  addition  of  calcined  borax,  gives  a  garnet  co- 
lour to  glafs. 

Many  of  the  white  fparry  iron  ores  may  alfo  be  claffcd 
among  the  ores  of  manganefe,  as  they  contain  more  of  it 
than  of  iron.     Kirwan^ 

[£/]  Red  manganefe  contain  lefs  fixed  air^  and  is  accom- 
panied with  more  iron  than  the  preceding  ore  :  and  alfo  with 
calcareous  or  ponderous  earth ;  or  baryres,  and  filex. 

It  is  found  either  loofc  and  femi-mdurated  in  a  matrix  of 
calcareous  fpar ;  or  on  talky  fhiflus ;  or  on  hxmatites, 
and  other  iron  ores ;  or  in  heavy  hard  maffes  of  lamellar,  ra- 
diated, or  equable  texture ;  or  cryflallized  in  pyramids, 
rhon^boids,  or  (liort  brittle  needles.  Thi  Editor  ffsm  Kir- 
wan.     Sft  tbi  note  [^]  to  the  next  St^ion^ 

I  have 


1 
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I  have  been  told  by  an  ingenious  gentle- 
man^  that  this  variety  is  free  from  iron, 
and  gives  rather  a  red  than  a  violet  colour 
to  glafs^ 


SECT.    399.    (116.) 


B/ack  Manganefe. 


0 

2.  Mixed  with  a  fmall  quantity  of  iron, 

Manganejia  parum  martialis. 
Black  manganefe,   with  a  metallic  bright* 
nefs.      This   is   the    moft   common   kind, 
and  is  employed  at  the  glais-houfes^   and 
by  the  potters  [^]. 

It 


[^]  I .  There  arc  feveral  varieties  of  this  flone  in  tho 
mountains  round  Bath,  called  Mendip^hills^  of  which  the 
Briilol  potters  confume  great  quantities.     Brunnich. 

2.  The  black  ore  of  Manganefe  differs  but  little  from  the 
Irown  ones  ;  and  they  are  both  found  either  cryftallized 
in  the  fame  form  as  the  red^orgs^  or  in  folid  roaifes,  fome 
of  which  have  a  metallic  appearance;  others  arc  dull,  earthy, 
and    mixed,   or  embodied  in  quartz^   or  in  a  loofe  earthy 

form. 

3.  Their  fpecific  gravity  is  about3:4,ooQ. 

Both,  particularly  the  brown  and  the  red^  are  foluble 
in  fome  meafurc  by  digedion  in  oil  of  vitriol:  the  folu- 
tion  is  at  firil  reddilli,  but  afterwards  becomes  colourlefs, 
unlefs  they  contain  a  large  proportion  of  iron. 

4.  But  neither  the  Dephlogiflicated  nitrous  acid^  nor  the 
concentrated  vitriolic  ccid^  a6t  upon  them,  unlefs  Jugar^ 
boneyy  gum^  or  other  limilar  Jubftana  be  added ;  for  thca 
the  folution  will  be  promoted  and  compleatcd.  This  pro- 
ceeds, as  Bergman  remarks,  from  ihc  cxbaufled  ilate  of  the 

calx. 
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It  is  found, 

I.  Solid,  of  a  flaggy  texture,  Manganefa 
texture  vitreaj  from  Skidberget,  in  the 
parifh  of  Lekfand,  in  the  province  of 
Dalarne, 

2.  Steel 


calx,  which  has  not  phlogifton  enough  to  be  aded  upon  by 
the  acidy  unlefs  thefe  fabfiances  furnifii  the  calx  there* 
with. 

5.  If  this  calx  is  boiled  with  a  folution  of  fugar  in  water, 
it  is  not  fupplied  with  phlogif!on ;  and  on  being  feparated 
by  jocion,  remains  infoluble  as  before*  But  if  an  acid  be  alfe 
added,  by  the  help  of  it,  a  tranflation  of  the  phlogifton  then 
takes  place,  and  the  calx  by  its  means  takes  up  as  much  phlo- 
gtfton  as  to  be  rendered  foluble ;  nay,  the  phlogifticated  vit- 
triolic  acid,  when  poured  upon  this  calx,  foon  loiiss  itsfmell, 
and  dilTolves  it  readily  without  any  afliftance. 

6.  The  folution,  juft  now  mentioned,  either  by  th^  de- 
phlogiflicated  nitrous,  or  by  the  concentrated  vitriolic  acid^ 
18  colourlefs ;  and,  with  mild  alkalis,  afford^  a  white  pre- 
cipitate  of    the  fame   nature  as   that   already   mentioned^ 

7.  Thefe  calces,  the  Hack  and  brown^  contain  more  Iron 
and  lefs  fixed  air,  than  the  nd  and  white  ones,  already 
fpoken  of. 

The  Perigcrdjlone^  Lapis  Petracorius. 

8.  To  the  laft  variety  of  black  manganefe  belongs  the 
true  Perigordjlone ;  which  is  of  a  dark  grey  colour,  like  the 
hajalies  or  trapp.  It  may  be  fcrapcd  with  a  knife,  but  it 
is  difficultly  broken.  Its  Uru^ure  is  amorphous,  very 
compad,  heavy,  and  as  black  as  charcoal.  It  has  a  glit- 
tering appearance  of  a  firiated/kind,  like  the  antimonial 
ore  :  and  its  particles  are  difpofed  in  the  form  of  needles, 
crofling  one  another  without  any  aglutination,  infomuch  that 
lome  are  loofe  in  the  fame  manner  as  iron  filings  when 
iiuck  to  a  loadilone ;  upon  the  whole  they  refemble  the 
fcoria  from  a  black  fmith*s  furnace. 

9.  This  fubftance,  when  calciaed,  becomes  of  a  reddidi 
krown  colour,  and  harder  i  but  is  not  magnetic.    Its  fpecific 

gravity 
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2.  Steel  grained,  alfo  from  Skidberget. 

^.    Radiated,    Radlata^    alfo    from    Skid*- 

berget,  and  Tiveden,  in  the  province  of 

Oftergottland, 
4.  Criftallifed. 

a.  Til 


gravity  is  confiderable.  It  docs  not  melt  per  fe ;  but  with 
borax  it  affords  an  amethyd-coloured  glafs*  .  Nitrous  acid 
fcarcely  ads  on  it,  without  the  addition  of  fugar.  This 
fionc  feems  alfo  to  contain  argill,  and  fome  portion  of  iron. 

10.  It  is  found  in  Gafcony  and  Dauphiny,  provinces  of 
France,  and  in  fomc  parts  of  England.  The  French  potters 
and  common  enamelers  employ  this  fubftance  fometimes  in 
the  glaify  varnifli  of  their  earthen  wares,  &c,  ^bi  Editor 
from  Kirwan  and  Bomare. 

BlachvadJ, 

zi«  This  fubdance  is  found  in  Derbyihire,  and  is  one  of 
the  mod  remarkable  ores  of  manganefe.  It  is  of  a  dark 
brown  colour,  partly  in  powder,  and  partly  indurated 
and  brittle.  If  half  a  pound  of  it  be  dried  before  a  fire, 
and  afterwards  fuffered  to  cool  for  about  one  hour,  and  then 
2  ounces  of  linfeed  oil  be  gradually  poured  on  it,  mixing  the 
whole  ioofely  like  barm  with  flour,  little  clots  will  be 
formed  :  and  in  fomething  more  than  half  an  hour,  the 
whole  will  grow  hot,  and  at  lad  burft  into  a  flame.  Thtt 
temperature  of  the  rocJm  where  this  experiment  was  repeated, 
was  about  30  deg,  of  Fahrenheit ;  and  the  heat  this  ore  was 
expofed  to  while  drying,  might  be  about  130  degr. 

12.  According  to  Wedgwood's  analyfis,  100  parts  of 
htackwad  contain  43  of  manganefe,  as  much  of  iron,  4,$  of 
lead,  and  near  5  of  micaceous  earth.  Tbg  Editor  from 
Kirwan. 

Manganefe  in  vegetables. 

13.  Manganefe  feems  to  be  contained  in  the  aOies  of  rooft 
vegetables ;  and  to  it  the  blue  and  greenilh  colour  of  calcined 
vegetable  alkali  is  owing.  Thefe  colours  are  generally  attri^ 
buced  to  the  phlogiflon  of  the  alkali ;  but  if  lo,  they  ihould 

not 
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4.  In  form  of  coherent  hemifphercs,  HemiJ^ 
pheriis  continuis^  from  Skidbcrget  in  Lek- 
iand. 


Sect.  400.  (nS.) 

Observations  on  Manganese  (/}. 

Though  It  may  feem  difficult  to  many,  to 
diftmguilh  the  kinds  of  manganefe  by  their 


appearance, 


mm 


not  be  found  in  fixed  nitre,  as  the  nitrous  acid  (hould 
catry  off/  during  its  deconapofition,  all  the  phlogiflon.  Yet 
this  alkali  is  always  green ifli,  fo  that  the  colour  feems  to 
ariie  from  the  aihes  of  the  charcoal  wifh  which  the  nitre  wai 
decompofed* 

If  3  parts  of  the  alkali  of  tartar,  i  of  fifted  afhes,  and  \ 
of  nitre,  be  melted  together,  they  form  a  dark  green  mafs, 
ivhich  being  diiTolved  in  water,  affords  a  beautiful  green  fo- 
lution;  and  this  being  filtered,  on  the  addition  of  a  few 
drops  of  oil  of  vitriol,  becomes  r<d\  and  after  a  few  days 
2  brown  powder  is  depofited,  which  has  the  properties  of 
roanganefc.  The  aflies  of  ferpyllum  contain  very  little  of  it. 
Thofe  of  trees  contain  mod.  The  Editor  ch'ufiyfrom  Bergman 
and  Kirwan. 

[/]  For  reducing  alraoft  all  the  metallic-ores,  ibme  kin4 
of  fiuxes  are  to  be  employed  according  to  their  kinds  and 
circumflances :  but  manganefe  has  no  need  of  any  flux  at  all, 
requiring  only  to  be  expofed  to  a  quick  and  very  violent  heat 
at  once  ;  and  fuch  is  its  propeniity  towards  vitrification,  that 
the  regnlus  never  can  be  reduced  to  a  fmgle  mafs,  but  it 
is  generally  formed  into  various  fmall  lumps,  difpcrfcd 
between  the  remaining  calces,  as  Mr.  de  la  Peyroufc  ob^ 
fervcs. 

To  analyfe  the  above-mentioned  ores  of  manganefe,  they 
fhould  be  firft  roafted,  to  dephlogifticate  the  calx  of  the 
femi-metal|  ajld  the  iron,  if  any  is  there  contaioed.     They 

ar^ 


appearance,  or  extei:nal  marks;  yet  it  is  ex^ 
tpemely  eafy  to  know  theqi  by  experiments 
made  in  the  fire,  if  attention  is  had  to  the 
above-mentioned  phaenopacna  (Sed.  595.). 
From  hence  k  is  not  difficult  to  comprehend 
why  mangauefe  has  hitherto  been  either 
omitted,  or  erroneouily  ranked  in  iyilems, 
viz.  becaufe  it  has,  like  many  other  mineral 
bodies,  been  examined  only  by  fight,  while 
the  more  troublefome  method  of  examining  it 
in  the  fire,  has  been  overlooked. 

Some  might  perhaps  imagine  the  manganefe 
to  be  the  refidue  of  fome  metal,  which  can-^ 
not  be  reduced  again  into  its  n^tallic  ftate; 
but  it  ought  to  be  remembered,  that  no  metal 
can,  by  any  n^ans  yet  known,  be  brought  to 
an  abfolutely  irreducible  earth  or  calx,  unlef^ 
perhaps  by  the  burning-glafs:  and  therefore 
there  is  no  reafon  to  fufpe£t  that  nature  afTords^ 
fuch  a  produdion.  Ignorauce  aiKl  idlenefs 
have  invented  certain  terms  or  expreilioHS,  ta 

avoid 


are  then  to  be  treated  with  dcphlogidicated  nitrous  acid,  in^* 
order  to  diifolve  the  earths.  The  refiduum  fhoiild  then  ber 
treated  with  nitrons  acid  and  fugar,  by  which  meant  » 
cclourlefs  iblution  of  manganefe  wHl  be'  obtained';  which, 
being  precipitated  by  aerated  mineral  alkali,  wilt  afford  a  pre-* 
cipitate,  loo^r.  of  which  are  equivalent  teas  many  of  the 
segulus  of  manganefe. 

Many  fpccies  of  iron  coatain  alfo  manganefe :  and  to  dis- 
cover it,  kt  the  iron  be  diflblved  in  an  acid,  and  precKi 
picated  by  the  Pruflian  alkali;  let  the  folucion  be  poured  off, 
and  the  precipitate  digeftcd  in  pure  water.  The  Pruffiaii' 
manganefe  will  be  dKTolved,  and  the  Pruffiao  iron  wtilreinaia 
widilTolved. 

Otherwife,  if  ar  fmall  piece  of  the  ore  be  heated  white  in  ar 
crucible,  and  5  times  its  weight  of  purified  nitre  be  proje^ed 
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avoid  giving  an  account  of  thofe  ores  or  mine- 
ralifations,  which  are  not  eafy  enough  to  be 
decompounded  ;  for  inftanoe,  ivilJj  rapacious^ 
arfenicaU  volatile^  Sec.  and  fome  iron  ores  in 
particular  have  been  thus  called;  by  which 
means  it  has  happened,  that  oeconomical  re- 
flections have  often  been  added  to  natural  and 
philofophical  defcriptions :  and  thus  others 
are  deterred  from  examining  many  bodies,  of 
which  we  have  acquired,  and  ftiil  retain  falfe 
notions  arifing  from  this  way  of  proceeding. 

The  manganefe  has  by  fyftematifts  been 
commonly  ranked  among  fuch  iron  ores;  but 
the  artificers  who  make  ufe  of  it  in  the  manu- 
failure  of  glafs  do  not  look  upon  it  as  fuch; 
nor  can  they  by  any  means  be  perfuaded  ta  ufe 
any  of  the  pretended  bodies  akin  to  it,  inftead 
of  the  manga^nefe  itfelf,  for  experience  pre- 
vails more  with  them  than  fuppoiitions.  The 
confumption  of  manganefe  is  but  fmall,  and 
therefore  it  is  not  a  very  profitable  article. 

— --■-■-  ■  -  .-__,  ■■  

on  it,  taking  care  that  rfo  coal  or  aflies  fliould  get  into  the 
crucible  ;  when  all  is  cold,  the  upper  part  of  the  crucible 
will  be  covered  with  a  green'Jh  or  ilui/h  cruft,  if  the  iron 
contains  manganefe.  When  the  folution  of  the  iron,  in 
the  marine  acid,  is  of  a  red  colour ;  this  alfo  denotes  the 
prefence  of  manganefe,  though  this  colour  foon  changes 
to  a  yelUuj^  by  acquiring  phlogillon  from  the  martial 
part. 

Manganefe  is  of  great  ufe  in  the  manufactory  of  glafs  and 
cryftal,  to  deprive  them  of  their  green  colour,  which  th*?y, 
would  otherwifc  retain.  Potters  alfo  make  a  great  ufe  of  it 
for  the  glafs-varnifli  of  their  earthen  and  porcelain  ware.  BuC 
modern  chemifts  employ  it  for  other  interefting  purpofcs^ 
fuch  as  to  dephlogiftcatc  various  menftrua  for  delicate  pro- 
oefles,  &c.    ihi  Editor  from  Bergman  A/ii^Kirwan. 

-SECT. 
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SECT.    401.     (part  of  SeSt.  is^.) 

Molybdena.     MoIybJena^  Lat.     Blyertz*  Waf^ 
ferbleijj  Sw.     Wajferbley.    Reijferbley^  Germ* 
Molybdena^  French, 

a.  Lamellar  and  (himng,  of  the  fame  colour 
as  the  potters  lead  ore.  Molybdana  pura 
membranacea  nitens  \a\. 

From 

-     ■  -  ■-■---■■        ^ 

[tf]  Thit  fubilance  refembles  the  plumbago  of  Se^.  231, 
and  has  long  been  confounded  with  it,  even  by  our  Author ; 
but, 

I.  Its  laminas  are  larger,  brighter :»  and,  when  thin,  ilightly 
flexible*     They  are  of  an  hexagonal  figure. 

3.  It>is  of  a  lead  colour,  and  does  not  ftcike  fire  with  hard 
fted. 

Its  fpecific  gravity  13=4,569,  according  to  Kirwan;  and 
4,7385,  according  to  Briflbn. 

4.  When  rubbed  on  white  paper,  it  leaves  traces  of  a  dark 
brown  or  bluifh  colour,  as  the  plumbago  or  black  lead  does  i 
but  they  are  rather  of  an  argentine  glofs,  by  which  circum- 
{lance  the  Molybden?,  according  to  Dr.  d'Arcct,  may  ba- 
eafily  diflinguinied  from  black  lead,  as  the  traces  made  bj 
this  lad  are  of  a  darker  hue,  lefs  brilliant,  and  of  a  deeper 
tinge. 

J.  In  an  open  fire  it  is  almoflintirely  volatil,  and  infufible* 
Microcofmic  fait,  or  borax,  fcarcely  affedt  it ;  but  it  it 
a<^ed  upon  with  much  effervefcence,  by  mineral  alkali, 
and  forms  with  it  a  reddidi  mafs,  which  fmells  of  fulphur* 

6.  It  is  aflec'led  by  no  acid  but  the  nitrous  and  ari'enical, 
both  of  which  require  the  aflidance  of  heat ;  the  latter  ig 
converted  into  orpimcnt  by  it. 

7.  It  con  fills  of  an  acid  of  peculiar  nature  (defcribed  irv 
Se»fl.  162),  united  to  fulphur.  A  fmall  proportion  of  iron  is 
Qomiponly  found  in  it,    but  this  feems  merely   fortuitous: 

}  K0« 
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From  Bifpergs  Klack  in  the  province  of 
Dalarne,  Baftnas-grufva  at  Riddarfhyttan  in 
Weftmanland,  Altenburgh  in  Saxony. 

The  variety  from  Bifpergs  Klack  has  been 
examined  by  Mr.  Quift,  and  has,  by  its  vola- 
tilifing  under  the  muffel,  in  form  of  a  white 

fibrous 


lOO  parts  of  molybdena  contain  about  45  of  this  acid,  and  55 
of  fulphur, 

8.  It  is  decompofed  either  by  detonation  with  nitre,  or 
by  folution  in  nitrous  acid ;  the  latter  method  is  the  readied. 
For  this  purpofe  it  is  to  be  five  times  diflilledy  each  time 
with  four  times  its  weight  of  fpirit  of  nitre :  a  white 
calx  at  laft  remains,  which  is  the  molybdenous  acid. 

9«  This  acid  is  foluble  in  570  times  its  weight  of  water 
in  the  temperature  of  60;  the  fokition  reddens  that  of 
litmus,  precipitates  fulphur  from  the  folution  of  liver  of  ful« 
phur,  &c.  The  fpecific  gravity  of  the  dry  acid  is  3^460. 
3  Bergm.  p.  127. 

10.  This  acid  is  precipitable  from  its  folution  in  water  by 
the  Prujfian  alkali, .  and  alfo  by  tincture  of  galls  :  the  pit- 
cipitate  is  reddifh  brown. 

11.  If  this  acid  be  didilled  with  three  times  its  weight  of 
fulphur,  it  re-produces  molybdena. 

12.  The  folution  of  this  acid  in  water  unites  to  fixed  al- 
kalis, and  forms  cryflailizable  falts;  as  it  alfo  does  with  cal- 
careous earth,  magnefla,  and  argil;  thefe  lad  combinations 
are  difficultly  foluble ;  it  a6ls  alfo  on  the  bafe  metals,  and 
with  them  aflumes  a  bluifli  colour. 

13.  This  folution  precipitates  iilver,  mercury,  or  lead, 
from  the  nitrous  acid,  and  lead  from  the  marine,  but  not 
mercury. 

24.  It  alfo  precipitates  barytes  from  the  nitrous  and  marroe 
acids,  but  no  other  earth.  Molybdenous  barofelenite  it 
foluble  in  cold  water. 

15.  This  acid  is  iifelf  foluble  in  the  vitriolic  acid  by 
the  aflillance  of  heat ;  and  the  folution  is  blue  when  cold, 
though  colourlefs  while  hot ;  it  is  alfo  foluble  in  the  marine 
acid,  but  not  in  the  nitrous. 

a6»  Molybdenous 


fibrous  fublittiatei  induced  that  gentleman  to 
examine  the  black  lead  more  particularly. 
He  has  pGbli(hed  foixie  very  rehiarkable  ex- 
periments on  it  in  the  Tranfadions  of  the 
Academy  of  Sciences  at  Stockhblm^  for  the 
year  1754. 


u^ 


t- -i6.  Moljrbdenous  tartar  *  and  ainmoniac  precipitate  all 
meialf  from  their  folutiont  by  a  double  affinity.  Oold»  fnb« 
litnate  cocronvtfi  zinc,  and'mahganefe,  are  pEecipitatcd  whitg; 
iron,  or  tin,  front  the  marine  cicid,  brown ;  cobalt,  rirJ;  cop- 
per. Hue ;  alum  and  calcareous  ea^th  white.  &chnle'  Mem. 
BihcJt.  iyj9. 

,17.  This  add  hat  been  lately  reduced  by  Mr;  Hielm,  but  the 
properHet  of  the  regulua  thu|  obtained  are  not  yet  pnbliihed. 
ji.  Mr.  Peiletier  obtained  alfo  the  regulut  of  molybdena^ 
by  mixing  its  powder  witl^  oil  into  a  pafle,  and  expofing  it 
with  powdered  charcoal  id^a  crucible^  to  a  very  violent  fire 
for  two  houn.  By  this  procefs  he  obtained  various  globules  or 
beads  of  regulus^  which  he  found  to  have  the  following  pro* 
perties:  i.  It  may  be  deprived  of  its  phlogiflon  by  calcina* 
tioo«  and  reduced  to  a  calx  more  or  left  white  :  3.  It  deto-^ 
nates  tVrith  nitre  on  the  fire,  and  a  combination  of  the  cz\x 
with  the  alkali  remains  behind :  3.  with  nitrous  acid,  it  becomes 
calcined  into  a  white  calx  1  4.  in  the  dry  way  treated  with 
alkalifi  it  produces  inflammable  air :  5.  it  unites  with  metallic 
tubftances,  forming  as  many  alloys :  6.  and  treated  with  fui- 
phur,  regenerates  mineralized  molybdena. 

19*  Tbit  fepii-metai  being  urged  by  a  flrong  fire  for  an 
hour,  produces  a  kind  of  iilveiy  flowers^  like  thofe  of  An- 
timohy^ 

20«  It  is  {aid  that  molybdena  is  foliible  in  melted  fulphur^ 
which  ieelns  highly  probable,  as  fulphur  is  one  of  its  compo> 
nent  parts. 

Molybdena  is  found  fometim^s  along  with  Tin  ores,  and 
Iron  ores,  that  are  attraded  by  the  magnet,  among  copperifli 
|»yrites  ;  and  alfo  with  Wolfram^  not  only  in  Saxony,  Iceland, 
France,  but  in  Spain,  Sweden,  &c,  7he  Editpry^rom  KirW9in^ 
Stheclfi  Pcllcticr,  &c. 


K  k  k  SECT. 
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SECT.    402.    (117.) 

Wolfram.    Wolfranuin,  Spuma  Lupi,  Lett. 

This  mineral  has  the.  appearance  of  Manga^ 

nefe,  blended  with  a  fmall  quantity  of  iron 

and  tin,  Manganefia^  parvd  cum  p^rtione  mmr'^ 

its  et  jovis   mixta :     Sptma    Lupi,    6t  WoU 

jram  \b\ 

u  With 


h.  I.  This  mineral,  which  the  Germans  hafc  called  Wmrgm^ 
flir  WolFrath,  a  name  tranflated  into  Latin  Spuma  Lnfif  or 
rftther  Lupus  Jovisj  has  beein  met  frith  hitherto  otdf  in  mines 
of  tin  ;  for,  though  man^  authors'^ould  mak^'itniore  com* 
mon«  it  is  an  error  owing  to  their  confounding  Ibnie  glo^ 
icon-ores  with  the  true  Wolfram,  as  appears  bj^the  ^>ecimeas 
which  are  frequently  found  in  Cabinets  under  tfans  name*  It 
has  been  on  account  of  the  bad  eife^s  produced  by  this 
mineral  in  the  fmelting  of  tin-ores^  from  which  it  is  very 
difficult  to  feparate  it  by  wafhing,  becaufe  of  itft  great  fpe- 
ciiic  weight,  that  the  names  of  Spuma  Lupi^  Lupus  J9vit^ 
and  Wolfram,  have  been  given  to  it,  by  the  mincnTaod 
fmclters. 

2.  This  is  really  a  metallic  ore,  and  cotitains  the  teiy 

femi-TPetai  lately  difcovered  in  the  Tungjtiin  ot  >Sed.  <7 : 

both  being  nsincralized,  or  rather  formed  by  the  fatne  Tung- 

Jienic  acid,    already   defcribed    in  Se^.   163..    Aad  having 

treated  already  in  thcfe  two  Se^Hons  of  both,   it  only  remains 
now  to  fpeak  of  the  JVolfram. 

3.  This  metallic  ore,  which  is  generally  found  iq  tin 
mines,  as  before  faid,  is  of  a  black  or  brown  fliining  colour, 
of  n  radiated  or  foliated  texture,  of  a  moderate  hardnefsi 
and  fomctimes  io  brittle. as  to  be  eafily  broken  between  the 
tliigcrs;  but  it  is  very  weighty,  fincc  its  fpecific  gravity 
isz=7,ii9, 

4.  WhCD 


■ 

1.  With  coarfe  fibres. 
a.  Of  an  iron  colour,    from  AHcnberg  in 
Saxony.  This  gives  to  the  glafs  compofi- 

tious, 

-     -        -•         '*— '  — ^'    -.^^  -  —  —  . 

4«  When  feratched  it  ibews  a  red  trace,  and  this  diftin- 
guiflies  it  from  the  Tuogftein  of  Sed.  27^  which  it  a  yariet/ 
of  the  ore  of  the  fame  femi-met^l. 

S.  It  18  found  in  fcattered  maiTes,  cryftallized  into  hezae* 
flut  prifmt,  coming  to  a  point,  with  4' fides,  and  thefe 
points  terminated  obliquely. 

6.  lotiemally  it  is  ihining,  with  the  luftre  almoft  of  a 
fiietal. 

y.  When  it  is  broken,  its  texture  appears  leafy  ;  and  the' 
letyes  are  flat,  but  fomewhat  confufed ; 

8.  On  fome  fides  they  are  unequal,  and"' very  feldom 
^ated. 

9.  It  is  always  opake  1  and  when  fi:raped,  it  yields  a  powder 
of  >i  da^  reddifli  grey. 

16.  The  Wolfram  will  not  melt  by  itfelf  with  the  blow- 
p((ie :  thr  angles  being  only  rounded ;  but 

XI*  Internally  it  preferves  its  firudure  and  colour  without 
cBtnge. 

XI.  With  microfcomtc  fait  it  fiifei  with  eflfervefcence  ;  and  * 
fdrmi  H'glafi  of  a 'pate  red  in  the  exterior  flame,  and  much 
darker  in  the  interior. 

X3.  With  borax  it  iikewife  eServefces,  and  forms  by  the 
laterior  flame  a  glafs  of  a  greeniih  yellow,  wiiibh  by  the  ex* 
t^or  turns  reddifli. 

14.  Being  expofed  in  a  crucible  to  a  ftrong  fire  for  one 
hbtir,  it  fwetled,  became  fpongy,  and  of  a  brownifh  colour ; 
entered  into  a  femi-vitrification ;  and  was  attracted  by  the 
ftikgoct. 

15.  Equtil  p^rts  of  nitre  and  wolfram  being  put  in  a  red« 
hct  crucible,  they,  detonated,  or  rather  boiled  up  with  a 
bfue  flame  round  the  edges ;  and  a  nitrous  vapour  arofe ; 
the  matter;  when  cold,  on  being  put  into  water,  partly 
dilblved;  and  a  few  drops  of  acid  produced  a  white  preci* 
picatioti. 

1 6.  Pounded  Wolfram,  digefted  in  a  fand-heat  with  a  fuf- 
fickot  quatvtity  of  marine  acid,  to  the  depth  of  the  thicknefs 

V  '   '  01 
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tions,  and  alfo  to  borax  and  the  microcof- 
mic  (alt,  dn  opaque  whitifli  yellow  colour, 
which  at  lad  vaniHies. 

On 


of  a  finger  above  the  matter,  after  one  hour's  boiling,  the, 
powder  turned  yellov7 ;  which  is  the  fgme  pheaomenoo  as 
happens  with  the  tungflenic  acid  of  Sedt.  163. 

17.  It  appears  by  the  chemical  analyds  of  Wolfram  made 
by  MelT.  John  and  Fauft  de  Ldyart,  that  its  contents  confift. 
of  32  parts  of  manganefe  in  the  llate  of  black  calx ;  13,;' 
of  iron,  65  of  a  yellow  wolfranic  calx,  and  of  quartz  and 
tin, 

18.  A  good  quantity  of  this  yellow  calx  being  coUed^ed, 
it  was  obferved  that  it  was  entirely  infipid,  and  that  its  fpe* 
ciHc  gravity  was  z=  6, 120*  It  effervefces  witH  microcofmic 
fait:  produces  a  tranfparent  blue  colour  without  any  (hade 
of  red;  and  effervefces  alfo  with  borax,  and  with  mineral 
alkali*  This  fame  matter  does  not  diflblve  in  water ;  but 
when  triturated  with  it,  forms  a  kind  of  emulfion  ;  to  which 
the  acetous  acid  gives  a  blue  colour,  but  does  not  diiTolve  it. 
This  matter,  however,  diflblves  compleatly  in  cauftic  vegc- 
table  alkali,  both  by  the  dry  and  mot/i  way;  and  the  liquor 
acquires  a  great  bitterncfs.  By  pouring  on  it  fome  nitrout 
acid  a  precipitate  enfues,  which  leaves  on  the  filtre  a  white 
fait ;  and  this  being  well  edulcorated,  has  a  tade  at  ftrttjiveet^ 
afterwards  Jharf  and  bitter^  producing  a  very  difagreeable 
fenfation  On  the  throat.  It  is  in  fa6l  a  true  acid  combined  . 
with  a  portion  of  the  alkali  and  precipitating  acid. 

ig.  This  acid  melts,  if  alone,  by  the  flame  urged  with 
the  blow -pipe. 

20.  This  white  fait  is  a  true  metallic  triple  fair,  as  ap« 
pears  by  putting  100  gr.  in  a  crucible  with  powdered 
charcoal ;  for  after  one  hour  and  a  half  of  a  ilrong  fire, 
when  cooled  a  button  was  found,  which  fell  to  powder  be- 
tween the  fingers.  Its  colour  was  brown ;  and,  on  ex- 
amining it  with  a  magnifier,  there  was  a  congeries  of  metaU' 
lie  globules,  of  the  bigncfs  of  pin^s  heads ;  which^  when 
broken^  exhibit  the  metallic  appearance,  of  a  fleel  colour  in 
the  fradure:  and  their  fpccific  gravity  was  11x7,600. 

21.  Thcfc 
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Ok  the  Siderite. 

^e  fuppofed  new  metal^  named  Slderitey 
VJOs  firjl  difcovered  by  Mr.  Meyer  of  Stetin* 
But  Profejfor  Bergman  and  Mr.  Kirnvan  (be- 
^es  various  other  chymical  and  mineralogical 
pbilofopbers )  foon  applied  them/elves  to  invejligate 
the  properties  of  this  fubftance^  till  at  Iq/i  the 
fame  Mfcoverer^  Mr.  Meyer ^  happily  afcertained 
by  the  fynthetic  method^  that  it  i/f^a^  nothing 
^Ife  but  a  natural  combination  of  the  ^bofpbo* 
ric  acid  with  iron;  and  publijbcd  an  account 
g/*  bis  mifiake.  This  very  combination^  bow^ 
fvgr^  is  an  important  difcovery  in  nature ^  and  the 
knowledge  acquired  by  the  inveftigation  of  its  pro-- 
perties^  is  a  very  valuable  acquiftion  to  the  com- 
man  flock  of  modern  difcoveries.  The  words  of 
fbe  fame  ingenious  pbilofopher^  the  inventor ^  may 

'  — — ' 

a  I.  Thefe  metallic  globules,  melted  with  other  metals,  gold 
and  piatina  excepted,  affocd  ductile  alloys  with  (ilver  or  cop« 
per ;  and  hard  ones  with  cail  iron,  tin,  antimony,  bifmuth^ 
and  manganefe. 

21.  \i  is  therefore  evident  that  this  is  a  new  metal  be- 
Core  unknown,  as  it  is  evinced,  i.  by  its  fpecific  gravity, 
equal  to  17,600:  3.  by  the  tinges  it  gives  to  difterent  glafies : 
3.|by  its  great  difficulty  to  fufe,  which  is  greater  than 
thaf  of  manganefe :  4.  by  the  yellow  colour  of  its  calx : 
J.  its  alloys  with  other  metals :  6  its  infolubility,  at  leail 
by  a  dire^  method,  with  mineral  acids:  7.  its  eafy  folutiou 
10  alkalis  :  8.  the  emulfion  it  gives  with  water  :  9.  and  by  the 
blue  colour  it  gives  to  acetous  acid.  All  thef<6  properties 
arc  fuflicient  to  demon Arate  that  this  Wolfranic  fnbflance  is 
a  mcX9\  fui gifier is ^  dillin6t  from  ail  others.  Tbi Editor^  chi$fif 
fum  /i&^Chcmical  analyfis  oilV^ifran^  by  Mejf.  di  Lujart. 

K  k  k    3  fcrve 
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ferve  to  Jhew  this :  what  a  plentiful  iburce, 
fays  he,  of  pbofphoric  acid  would  be  opened 
to  us,  if  it  were  but  eafy  to  feparate!  The 
clofe  cpmbi^iation  of  this  acid  with  iron^  is 
alfo  very  remarkable. 

Mr.  Klaproth  of  Berlin^  by  a  remtfriable  eoifir 
csdence^  came  to  the  very  fame  cpnclufion^  with* 
out  any  communication  with  Mr.  'Mayer.  He 
did  not  attempt  to  eftablip  bis  opinion  by  anafytia^ 
experiments  J  as  be  conceived  that  it  would  be  dif- 
ficult to  feparate  the  iron  and  the  acid^  either  by 
pblogifton  or  any  other  way.  He  founds  bow* 
ever^  the  artificiaf  compound  of  pholphonc  acid 
and  iron,  to  agree  in  its  properties  with  fbe  calx 
iideri  alba,  obtained  by  Bergman  and  M^er 
'  from  the  qoldrlhort  iron,  which  is  extraffed 
from  the  fwampy  or  marjQiy  qres^  dcfcribed  at 
p.  y^z.  Thf  native  Pruffian  blue  iron  ore,  qjf 
SeSi.  341,  which  is  extra£led  from  fmilar  ores^ 
contains  alfo  the  fame  combination  of  the  fiderite  in 
a  much  larger  portion.  The  Editor  from  Berg^ 
man^  and  his  Engli/h  Tranjlator. 

m 

On  the  Satuknite.   . 

Mr.  Kirwan  gave  this  name  to  a  fuppofed  new 

metallic  fubjlance^  announced  by  Mr.  Monnet^  a^ 

found  in  the   leadfounderies   of  PouUaouen  in 

Brittany^  where  it  is  feparated from  the  lead  ore ^ 

during   Its  tqrrefadiion.      Jt  is  defcribed  as  re* 

fembling  lead  in    its   colour^    fp^cific   gravity. 

folubility   in  acids ^   and   other  Jimilar  qualities 

to  tbofe  of  lead  :  excepting  pfffy  that  it  is  more 
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^fufiblej  viry  brittle^  eafily  fcorified  and  volatilized i 
and  not  mtfcible  with  lead^  when  in  fujion. 

But  Mejf.  Hajfenfratz  and  GirotU  have  de^ 
monftratedy  both  by  the  analytical  andjyntbetical 
methods y  thai  this  very  metallic  fubjlance^  the  fa- 
turuite,  which  was  formerly  negleSled^  but  which 
is  now  kept  for  ufejul  purpofes  at  the  faid  foun^ 
Series  of  Poullaouen^  is  nothing  but  a  fimple 
mixture  or  alloy  of  various  met  a  Is  ^  which  Jepa^ 
rates  efkjelf  on  account  of  its  greater  fujibility^ 
wbilfi  the  lead-^ores  ai^e  roafiing  in  the  furnace. 

The  following  table  is  extra&ed  Jrom  Journal 
de  Phyfique,  for  January   1786,  p.  63^  and 

Jbini)s  the  names  arid  refpeSlive  quantity  of  each 
metal  that  is  generally  combined  in  the  faturnite. 
//  is  eafily  conceived,  that  they  muft  often  vary^ 
according  to  the  different  ores  that  happen  to  be 
roafted  at  every  time  in  the  furnace. 


lb* 

oz. 

gro8. 

grains. 

Uad 

40 

^3 

6 

6 

Copper 

31 

4 

0 

0 

Iron 

4 

I 

2 

0 

Silver 

0 

2 

I 

66 

Sulphur 

23 

ro 

6 

0 

The  Sum  100  o  o  o 

There  will  be  no  difficulty  in  reducing  thcfe 
French  weights  into  theKugYi{h^by  taking  notice 
of  the  following  circum/lances  : 

ly?,  that  the  French  pounds  or  livrc  of  two  ^'''*'"'' 
marksi  contain  s  9216 

K  k  k  4  and 
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aud  is  divided  into  i6  ounces y  eafb  con^  t^ 
iaining  576 

or  i?ito  128  drams  for  ^xqs)j  ((ich  weigb-^ 

2^/y,  that  the  froportioti  of  the  French  pound 
weight  to  the  Englilh,  called  avoirdupoid^, 
is^  according  to  P^udon's  Metfologie^  as 
1 6000 :  0,92' 4. 

3^/y,  that  in  conjequence  of  this  proportion^  this 
lajl  {the  Englijh  pounds  averdupois)  is  equal 
/^  8537,  ypi/^  French  grains 

d\lthly^  But  as  the  fame  Englijb  pound  fonfains  only 
7000  Englifti  grains  ;  //  follows^  tbat^^  tbeje 
Engltjh  grains  are  greater  than  the  French 
cneSf  in  the  proportion  of%^  (or  85,38)  to  79; 
fo  that  85  French  grains  are  equal  ttf  70  Eng^ 
'li/h  ones.    The  Editor^ 


\  •  * 


It  appears,  however,  by  the  Journal  de  Ply^ 
Jiquf  for  March  following,  p.  169.  that  M. 
Monnet  does  not  admit  that  the  Saturnite,  ana- 
lyfed  by  Meff.  Haffenfratz  apd  GiroAd,  is  of 
the  faraelcjnjd  as  that  difcovered  by  him;  an4 
he  adds,  that  on  his  having  recourfe  agaui  to 
the  Mines  of  Poullaonen,  \n  1783,  h|s  new 
metal  was  not  to  be  found.  We  can  only  add, 
l^hat  this  is  a  mofl:  Angular  difappointmentl 


APPENDIX, 


U'  ■:  t  »73  ] 


APPENDIX, 


SECT.    403.    (259.) 

INTRODUCTION. 

I  Have  already  in  the  prefiice  mentioned  the 
reaibns  why  the  Saxa  and  FofHls  com?* 
snonly  called  PetrefaSlians  cannot  be  ranked 
in  a  Mineral  Syftem:  and  I  am  perfuaded^ 
that  the  fame  reaibn  which  has  prevailed 
pn  me,  will  likewife  after  maturje  confidersH 
tion  be  approved  by  others.  In  the  mean  cime^ 
^nce  thefe  bodies,  efpecially  the  latter,  oc- 
cupy fo  conliderabie  a  place  in  moil  Mineral 
CoUedtions^  and  the  former  muft  necelTarily  be 
taken  notice  of,  by  the  miners,  in  the  obferva* 
tions  they  make  in  the  fubterraqean  geogra* 
phy,  I  would  not  entirely  omit  them  here ;  but 
have  endeavored  to  put  them  inYuch  an  order 
as  may  anfwer  that  purpofe,  for  which  Mi- 
ners and^ineralogifts  pay  any  regard  to  theip* 


SECT. 


$74'  H£TBR06EM£eu8         Se^  404* 


SECT.   404.    (a<5o.) 

The  FIRST  ORDER, 
SAX  A.    PETRJE. 


I  divide  thefe  into  two  kinds. 
!•  Compoand  Sixa,  Saxa  compo/Hni 

Are  ftones  whofi;  particles,  confiiling  of  dif? 
fereiit  iubftances,  are  fp  exa^ly  6tted  and 
joined  togrtber,  that  no  empty  fpace^  Or 
pitn  cement,  can  be  perceived  between  them  \ 
which  ieems  to  indicate,  that  fbtoe,  if  not  all, 
pf  thefe  fubftances  have  bepn  ibft'  at  the  inftant 
l>f  their  unioQ. 
%.   Conglutinated    ftones,    Saxa  cpnglutinata^ 

Are  ibch  (lones  whofe  particles  have  been"^ 
united  by  fome  cement itious  fubftance,  which, 
however,  is  feldom  perceivable,  and  which 
often  has  not  been  iufficient  to  fill  every  fpace 
^tween  the  particles.  In  this  cafe  the  parti- 
pies  feem  to.  have  been  hard^  worn  o^  and 
jn  loofe,  (ingle,  unfigured  pieces^  before  thejr 

^ere  united. 

»« 

SECT.    405,     (261.) 

I.  Compound  Saxa,  Saxa  Compofita. 
A.  Ophites.     Scaly  limeftone  with  kernels 
or  bits  of  f^rpentine  (lone  in  it,  Saxum 
2  comfofitum 
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compifitum  particuUs  calcareis  et  argiUaceis. 
t,  Kolmord  marble.    }t  is  white  and  green. 

2.  Serpentino  anticoj  is  white,  with  rounc) 
pieces  of  black  fteatites  in  it.  This  muft 
not  be  confounded  with  the  Serpentino  verdc 
anticOi  of  Se£t.  409. 

3.  The  Haraldfio  marble.  White,  with  qua- 
drangular pieces  of  black  ileatites. 

^.  The  Marmor  Pozzevera  di  Genova.     Parli: 

green  marble,  with  white  veins. 

This  kind  receives  its  fine  polish  and  ap^ 
jTcarance  from  the  ferpeatine  ftone. 

V 

S  E  C  T,    406.    (262.) 

JB,  Stellften  or  Geftellftejn.  Saxum  compojitun^ 
partkulis  quartzofn  &  micaceis.     Granitello. 

1.  Qf  diftind  particles,  particulis  diJlinSih. 
This  is  found  at  Garpenberg  in  the  province 

pf  Dalarne.  }l  is  likevsrife  met  with  in  the  other 
mineral  mountains  of  Sweden.  Jn  fome  of 
thefe  the  quartzofe  particles  predominate,  and 
in  other?,  tlie  micaceous.  \n  the  lad  cafe 
It  is  commonly  flaty,  and  eafy  to  fplit. 

2.  Of  particles  which  are  wrapt  up  one  i« 
another,  Particulis  quartzofis  micd  convo^ 
lutis. 

a.  VVhitifli  grey,  from  Morthernberget    iI^ 
Norberke  in  Dalarne. 

b.  Greenifti,  at  Salberg  in  Wcftmanland. 

,  j:,  Reddiih,  from  the  pari(h  of  Malung  in 
Dalarne. 

BotI, 
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Both  thcfe  kinds  of  Stellften  arc,  for  their 
leiiftancc  to  the  fire,  employed  in  building 
farnaces;  but  the  latter  is  the  bed,  becaufe 
jt  feems  at  the  fame  time  to  contain  a  little 
of  a  rcfraftory  clayilh  fubftance.  The  red-. 
di(h  from  Malung  however  cracks  very  foon, 
•  -if  the  flat  fide  of  the  ftratum,  inftead  of  the 
extremity,  is  tunned  towards  the  fir^.  It  is  alfo 
of  great  ufe  in  mills,  if  the  other  or  fel- 
low-ftone  is  made  of  the  miU-ftone  from  Ar- 
.funde,  which  is  a  Saxum  of  the  congluti- 
nated  kind,  or  a  coarfe  fand-ftone.  it  is 
fortunate  for  neconomical  purpofes,  that  the 
plates  of  thefe  n:ones  are  lb  thick,  although 
thereby  they  ^r^  not  fp  eafily  fplit* 
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C.    Norrka  and  Murkflen  of  the  Swedes, 
Saxum  Compofitumj  micd^  quarizo^  et  granato. 

1.  With  diftinft  garnets  or  (hirls,  granath  dif- 
iintiis  cryjiallifatis. 

a.  Light  grey,  from  Selbo  in  Norway. 

K  Dark  grey,  with  very  fmall  garnets,  from 
Quarnberget  in  the  parifh  pf  Soderii  in 
the  province  of  Jemteland. 

c.  Park  grey,  with  prifmatical,  radiated,  or 
fibrous  cockle  or  Ihirl,  from  the  village  of 
Handol,  in  the  parifh  of  Are  in  Jemte- 
land. 

2.  With    kernels   of  garnet  ftone,   Particulis 
granatis  indctcrmmatis. 

3  a.  Of 
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d.  Of  pale  red  garnet  (lone,  from  StoUberget 
in  Norberke  in  Dalarne. 

The  firft  of  this  kind,  whofc  flaty  ftrata 
makes  it  commonly  eafy  to  be  fplit,  is  ecn- 
ployed  for  mill-dones,  which  may  without) 
difficulty  be  accompli(hed,  if  fand  is  firft^ 
ground  with  them,  becaufe  the  fand  wear% 
away  the  micaceous  particles  at  the  furface^ 
and  leaves  the  garnets  prominent,  which 
renders  the  flone  fitter  for  grinding  the 
corn. 


SECT.    408.     (264.) 

« 

D.     The  Whetftone,  Cos.    Saxum  compofitum' 

micdf  quart zo^    et  for  Jan  argilld  martiali  in' 

nonnullis  fpeciebus.. 
I.  Of  coarfe  particles,  Parttculis  djfiinSiis. 

a.  White,  from  Wanga  in  the  province  of 
'     Skone. 

L  Light  grey,  from  Tellemarken  in  Norway. 
2,.  Of  fine  particles,  Parttculis  minoribus. 

a.  Liver  brown  colour,  from  Selbo  in  Nor- 
way. 

b.  Blackifh  grey,  from  Lerwik  in  Hellefors 
in  Weftmanland,  and  from  Cologne  in 
Germany. 

c.  Light  grey,  from  Hellefors  in  Weftman- 
land. 

d.  Black.  The  table  flate,  or  that  kind  ufed 
for  large  tables,  and  for  fchooUflates. 

The 
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The  naked  eye,  and  thte  nfiagnifying  ghfs 
much   better,    difedvers   the   micaceous    par- 
tides  in  this  kind  to  be  as  it  were  twifted 
in  one  another.     Some  clay  feims  likewife  to 
enter  into  the  compofition.    Hof^ever,  it  can- 
not yet  be  certainly  averted,  that  it  is  real 
ttiica  which  has  that  appearance  in  this  kind. 
3.  Of  very  minute  and  clofely  combined  par- 
tic  les,    Cos  patticuHs  confiaifs  impa!pabilsbus 
durus.    The  Turky  ftone  [a\. 
This  is  of  an  olive  colour,  and  feem^  to 
be  the   fined  mixture  of  the  firft  fpecies  of 
this  genus*    It  is  found  in  loofe  ftones  at  Bi* 
orkflcoginas  in  the  parifh  of  Hellefors  in  Wcft- 
manland,  though  not  perfectly  free  from  crofs 
veins  of  quartz,  which  always  are  in  the  fur- 
face  of  the. rock,   and  fpoil  the  whetftones* 
It  is  alfo  faid    to    be   found  in  Tellemarken 
in  Norway.     The   beft  fort  of   this   comes 
from  the  Levant   and  is    pretty   dear.     The 
whet-ftone  kinds,  when  they  fplit  eafily,  and 
iu  thin    plates,  are  very  fit   to  cover  houfes 
with,  though  mbft  of  them  are  not  of  fuch* 
qualities. 

N,  B..  The  Se^.  265.  in  which  the  Author 
defcribed  /i^Telgftein,  has  been  placed  among  the 
M^gnefian  earths,  i?iSe£l.  61.  p.  104.  /(?  which 
it  properly  belongs*     The  Editor. 


[a\,  Stt  Se^^  126,  whre  this  font  is  fully  dcfcribgi.    The 
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a.  Its  colour  IS: green,  witli a  lightgrccn  ftlt- 
ipar,  Serpentino  verde.aftico^  It  is  faidto  have    ' 
been  brought  ffomEgypt  toRome,from  which 
latter  place,  the  fpecixnens  of  it  novir  com^. 

b.  Deep  red,  with  white  feltfpar^  from  Ua4y# 
and  Egem  in  Norway-^ 

t.  Black,  with  white  and  red  feltfpar,  from 
Klitten,  in  the  pariih  of  ElfU^en  in  Dalarne* 
d.  Reddifh  brown,  with  light-red  add  white 
feltfpar,  from  Hykieberget  in  Elf^alen,  and 
Guftavftrom,  in  the  pariih  of  Gofbom  in  the 
province  of  Wermeland. 
V.  Dark  grey,  with   white  grains  of  feUfpar 
alfo  from  Gulavsflrom. 
Many  varieties  of  this  kind,  in  regard  to  co« 
leur,  are  found  in  form  of  nodules  or  loofe 
flones  in  Sweden ;  but  I  have  only  mentioned 
the    hardeft  and    finefl  of   thofe  which  are 
f<>und  in  the  rocks;    becaufe,   beddes  thefe, 
there  are  coarfe  porphyries  found,,  which  fcarco 
admit  of  any  poliih.   The  dark  red  porphyry 
has  been  moft  employed   for  ornaments,   in 
buildiflgt  &c,  yet  it  is  not  the  only  one  kiiowa 
by  the  name  of  Porfido^  the  Italians  applying 
the  fame  name  alfo  to  the  black  kind. 

SECT. 

[i]  Under  the  name  of  Porphyry^  or  Pojidfi  of  the  ltalianS| 
both. Mr,  de  Sauffure  and  Mr.  Kirwan  reckon  thofc  ftoneSf 
wliicll  CQnMVk%iih9Tffli/par^  quartz^  J^erl,  mica^  wiih  oth^ 
^cies.of  fione  of  a  cryflailine  form,  in  z  ftlict^uu  ^r  even 
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SEC  f*    4i6i     (267,) 

O.  The  Trapp  of  the  Swefdes.    Saxum  com^b^ 
iitum  jafpide  martiali  mblli,  feu  argillt  mar« 
tiali  indurat^.  •  .  •  [iHi 
This  kind  of  flone  fdtuctimes  conflitutes 

or  forms  whole  mountains ;  as,  for  ex^ple^ 

the 


•* 


talcanous  ground.  Mr.  Ferber,  in  his  i6th  letter  from  Italjr^ 
defcribes  20  varieties-  of  Forfidoy  under  four  fpeciet.  But  in 
general  it  is  confidered  according  to  the  colour'of  its  ground^ 
viz.  either  red^  puirfti^  greyy  grtetij  oi  black.  When  the 
ground  is  of  jafper  (Seft.  107.  and  followihg),  the  porfido  is 
Tery  hard.  The  red  commonly  contains  /eh-fpar^  in  finali 
white  4ot8  or  fpecks,  and  often,  together  with  thefe,  black 
fpots  of  flioerl.  The  gran  is  either  a  jafper  or  flioerl,  with 
fpots  of  quartz.  This  is  ofcen  magnetic.  Sometimes  a  por* 
phjry  of  one  colour  contains  a  fragment  of  a  porphyry  of 
another  colour.  Thofe  that  have  chert  for  their  ground,  are. 
fiifible  per  fe.  The  Calcareous  Porphyry  coniifts  of  quartz^ 
felt^fpar^  and  mica^  in  feparatc  grains^  united  by  a  calcareous 
cement.  And  finally,  the  Micaceous  Porphyry,  coniifts  of  i.^ 
greenifli-grey  micaceous  ground,  in  which  red  felc*fpar  and* 
greenilhfoap-rock  are  inferted.     The  Editor* 

\d'\  This  {lone  is  fo  called,  on  account  of  its  mort  com- 
mon external  appearance  or  figure;  it  being  formed  into 
ileps  like  a  (lair,  called  trapp  in  Swedifli.  Bergman  found 
that  this  flone  has  the  fame  component  parts  as  the  bafaltes; 
and  there  cannot  be  the  leafl  doubt  of  both  being  the  veiy 
fame  fubftancc. 

It  is  generally  called  Saxum  Danemwenje.  According  t# 
Kirvvan,  it  is  compofed  of  Siiiceous  earthy  mixed  with  o,j 
of  its  weight  of  argill^  0,17  of  mild  calcareous  earthy  0,04 
of  magnefia,  and  o,j  of  iron.  Bergman^  however,  hadex-^ 
prelled  the  fame  contents  of  this  flofte  in  ah  eaiicr  way,-  at 
p.  213  of  his  Trcatifc  de  Produ^is  Vulcanicis  of  Upfal's 
edition,  1783;  faying  that  the  trapp  has  the  very  component 
parts,  and  in  the  fame  proportion,  as  the  bajaltes^  viz.  iir 
100  parts,  52  arc  of //iw«j  earth ;  i  $  of  argUlaceoMS ;  S  oi 

enraiii 


the  mountain  called  Hunneberg,  in  the  pro- 
vince of  Weftergottland,  and  at  Drammen  in 
iMorway,  But  it  is  oftener  found  in  the  form  of 
veins  in  mountains  of  another  kind,  running 
commonly  in  a  Terpentine  manner,  contrary 
or  acrofs  to  the  dire£tiou  of  the  rock  itfelf. 
It  is  not  homogeneous,  as  may  be  plainly  {ttn 
at  thofe  places  where  it  is  not  prefled  clofe  to^ 
gether ;  but  when  it  is  prefled  clofe,  it  feems  to 
be  perfcftly  free  from  heterogeneous  fubftances. 
When  this  kind  is  very  coarfe,  it  is  inter- 
fperfed  with  feltfpar ;  but  it  is  not  known  if 
Cfie  finer  forts  likewife  contain  any  of  it. .  Be- 
fides  this,  there  are  alfo  fome  fibrous  particles 
fin  it,  and  fomething  that  refembles  a  calca- 
reous  fpar;  This  however  does  not  ferment 
with  acids  ;  but  melts  as  eafily  as^thc  ftone  it- 
fclf,  which  becotnes  a  black  folid  glafs  in  the 
fire.  By  calcination  it  becomes  red,  and 
yields  in  afl'ays  1 2  or  more  per  cent,  of  iron. 
No  other  fort  of  ore  is  to  be  found  in  it,  un- 
Icfs  now  and  then  fomewhat  merely  fuperficial 
lies  in  its  fiflures ;  for  this  ftone  is  commonly, 
even  to  a  great  depth  in  the  rock,  cracked  in 
acute  angles,  or  in  form  of  large  rhomboidal  dice. 
It 

unrated  calctirecus ;  '^^^  25  of  iron^  if  analyfed  by  the  ph/o" 
fifiUatid  alkali ;  if  otherwife,  by  the  common  method,  only 
10  parts  of  the  iron  could  be  determined. 

But  although  this  great  man  found  thf^  fame  component 
ptrtS|an'lthe  veiy  iimilar  appearances,  both  in  the  bafaltes  and 
the  trap»  he  did  not  admit  the  lad  to  be  a  volcanic  produ^on. 
I  leave  to  the  reader  to  decide  upon  the  arguments  on 
wbkh  this  gr^t  man  has  grounded  his  doubts :  yet  fince  fmall* 
pieces,  oif  UvaS|  ami  other  volcanic  produAioos^  are  really 
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It  is  employed  at  the  glafs-houfes,  and  added 
to  thecompofition  of  which  bottles  are  made.  By 
the  Germans  it  is  called  Schwach  or  Scbwart^ 
Jiein  I  at  the  Swedifli  glafs-works,  ^rapfh^ 
Jkiolj  Tegeljkoil^  or  Swart skoil ;  and  at  JarKberg 
in  Norway,  Blabejl.  la  the  air  it  decays 
a  little,  leaving  a  powder  of  a  brown  co^ 
lour;  it  cracks  commonly  in  the  fire,  and  be- 
comes reddifli  brown  if  made  red  hot^  It  is 
found 

1.  Of  coarfe  chaBy  particles,  Particulis  ma^ 
joribus  acerojis. 

a.  Dark  grey,  from  the  top  of  Kinnekulk 
in  the  province  of  Weftcrgottland. 

b.  Black,  from  Stallberget  at  Oflerfilfverbergec 

tn  the  province  of  Dalarne, 

2.  Coarfe-grained,  Particulis  majoribus  granu* 
latis. 

a.  Dark  grey,  from  the  upper moft  ftratum  at 
Hunneberg  in  Weftcrgottland. 

b.  Reddifh,  from  Bragnas  in  Norway. 

c.  Deep  brown,  from  Gello  in  Norway. 

3.  Of  fine  imperceptible  particles,  Particulis 
impalpabilibus. 

a.  Black.      The  toucliftone.  Lapis  Lydius% 
fromSalberg  mine,  HelleforsWefterfilvcr- 

bergct, 

found,  where  no  appearance  of  fufed  matters  can  be  difco- 
vered,  they  muft  be  attributed  to  the  great  convuliions  and 
revolutions  of  this  globe,  already  hinted  at  in  the  note  to 
p.  486 ;  which  have  overthrown,  and  «ven  tranfportcd  to 
very  diftant  places  of  the  earth,  where  no  other  volcaoic 
traces  can  be  found,  very  large  tradi  and  mountains  of 
bafaltes,  trapp,  and  lavas,  after  they  have  been  formed  by 
anterior  eruptions  of  volcanic  firct,  Hz% 

I  The 
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berget,  and  Norberg  in  WeftmaDland^  ^d 
Ofterfilverget  in  Dalarne,  &c.  [^J 

b.  Blueifh,  from  Oftcrfilfverberget. 

c.  Grey,  ffbm  Dalwik  in  thd  pdri(h  of  Sor- 
berke  in  Dalarne. 

Ji  Reddifh,    from  Dalftugun  in  the  parifh 
of  Rettwik  in  Dalarne. 

The  texture  of  the  trapp  it  either  coarfe,  rough,  and 
difiin^ty  in  its  aggregate  parts,  or  elfe  they  are  fine  and  indif- 
cemible.  This  la(l  fort  is  often  redifh,  always  opake,  anci 
moulders  by  expofure  to  the  air.  Some  of  its  fpecimens  give 
fire  with  fteel  very  difficultly,  though  it  is  always  very  com* 
pa£t.  It  looks  fometimes  as  fprinkled  over  with  a  few  mi* 
niite  fliining  particles. 

Its  fpecific  gravity  18=^3,060.  tt  is  genenlliy  irivefted  With 
t  ferrugineous  crufl ;  and  is  often  cfyilallifed  2n  opake  tri- 
angular, or  polyangular,  columns*  In  this  cafe  it  is  called 
by  the  name  of  Bafaltts :  but  that  which  is  amorphous,  or 
breaks  in  large,  thick,  fquare  pieces,  is  called  by  the  general 
dame  of  Trapp. 

When  heated  red  hot,  and  quenched  in  water^  it  becottiet 
by  degrees  of  a  reddifli  brown  colour. 

It  mfclts  per  fe^  iri  a  ftrong  heat,  into  a  flag.  * 

Borax  dilToIves  it  by  fufion  in  the  dry  way ;  but  mineral 
alkaly  does  not  entirely.     The  Editor, 

[b'\  The  black  variety  (3.  a,)  is  fometimes  found  {o 
eompa£t  and  hard,  as  to  take  a  polifh  like  the  black  agate;  i^ 
melts,  however,  in  the  fire  to  a  black  glafs^  and  is,  when 
calcined,  at  traced  by  the  loadftone.  Such  a  kind  is  found 
in  the  parifh  of  Aria  in  the  province  of  SodermaMand.  Tb€ 
jlntb^r. 

The  touch-done,  or  Lapis  Lydim^  has  ever  been,  and  is 
ftiJI  now,  one  of  the  coftly  toys  of  filly  virtuoji.  Any 
black  pebble,  or  a  piece  of  black  flint|  does  the  fame  fervice 
at  the  very  beft  Lapii  Lydius  of  Afia^  Even  a  piece  of  glafs, 
iD2lde  rough  with  emery,  is  fuccefsftiUy  employed  by  our  market 
dealers  to  diflinguifli  gold  pioc^  from  counterfeits,  both  by 
tl^  n.etaUic  colour,  and  by  tb9  t^ft  of  aqua  /oriis.  The 
Editor^ 

L  U  a  SECT. 
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If.  Amygialotdes^    Saxum  bdji  jafpidea  martialf^ 

cum  fragmeniis  Jpati  calcaret  it  ferpentlhi^  fi* 

gurd  elliptic d\a\     Mandclftcin  of  fome. 

It  is   a  martial  jafper,   in  which  elliptical 

Iternels  of  calcareous  fpar  and  ierpentiue- floor 

are  included.. 

tf.  Red,  with  kernels  of  white  limeftone»  and 
of  a  green  fteatites.  from  Gello  and  Gullo 
inNorway,  and  the  Hartz  ia  Germany^ 
This  is  of  a  particular  appearance^  and  wh^v 
calcined  is  attracted  by  the  loadftone ;  it  decays 
pretty  much  in  the  air,  and  has  fbme  affinity 
witb  the  Trapp  (Seft.  410.)    and  alio  with 
the  porphyry  (Se<^.  409.)     There  are  Some- 
times found  pieces  of  native  copper  in  this  ftone 
at  Gullo.. 

\a\  Thcfe  arc  the  carpoHthi^  or  fruit-  ftoo«  rock»  of  the 
Germans,  D.  C.  Bertrand  alferts,  that  xh&  jfmygdaUidHf 
or  jJmygdaiiteSf  are  thofe  flones  which  appear  to-be  conapofed 
6f  fuch  elliptical  figures  as  petrified  alroonidsy  although  ia 
fa6t  they  are  nothing  clfe  but  fmall  obloiig  pieces  of  caU 
eareous  ftone,  rounded  by  common  attrittion,  and.  Ibinef* 
times  fmall  mufcle-fhells,  conne6ted  by  a  ftony  concretion* 
But  the  carpol'ithi^  or  fruit  ilone  rock^  is  a  general  name 
given,  by  the  foflil  writers,  to  all  forts  of  ftony  concretiont 
which  reprefent  any  fruit  whatever,  of  a  larger,  or  (inallert 
lize  than  almonds  commonly  are.  See  BertratuTs  Ufuveiiai 
Didtionary  of  FoiSls*    Tbi  £dii$r^ 


^ 
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S  E  C  T,   4i2.    (269.) 

/.  The  Qnonfien  of  the  Swedes,  Sanum  compo^ 
Jiium  mica  et  hornblende.  Sedt,  13^. 
Its  balls  is  hornblende,  interfperied  with 
mica.  It  is  of  a  dark  green  colour,  and  is 
dug  in  feveral  places  in  Smoland,  where  k 
is  employed  in  the  iron  furnaces,  as  a  flux 
to  the  bog  ore  (Se(S.  335.)  It  is  alfo  fouad 
in  other  places,  as  at  Rettwik  in  Dalarne^ 
and  in  the  neighbourhood  of  fome  of  the  irou 
fpioes^ 


SECT.    41 3^    (270.) 

fC,  The  granites.  Saxum  Compofitum]  fekfpafo 
micll  and  quartzo,  qulbus  accident aliter  inter'' 
dum  hornblende,  fteatites,  graaatus  et  ba- 
/altes  immi^ftajunt  \d\. 

Its 


■Ti»  ■  y 


[a]  The  granite  is  called  alfo  Moor-ft^m  is  England  i 
jt  confifts  of  di(lin6k  maiTes  of  various,  (lones  mentioned  by  the 
aoble  author,  or  the  greateft  part  of  chein,  firmly  compa£ied 
together.  Their  proportion  and  (ize  are  e:(treniely  variable, 
at  well  ag  their  colour.  The  t^uartz,  felifpsr^  and  mha^ 
4:onftitute  the  hardeil  fort  of  granite,  the  moft  anciently 
Vnown.  That  into  which  the^9#r/  enters,  is  more  fubje^l  to 
decompolition*  The  granite  never  has  any  particular  tcot- 
ture  or  regular  form,  but  conQftt  of  cnormooi  ib^pelelii 
flqiafres,  of  great  hardnefs. 
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Its  principal  conftituent  parts  are  felt  j^ar 
or  rhombic'quartZj    mica^    and  quartz* 

It  is  found. 
X.  Loofe  or  friable,  ParticuUs  confians  pariim 
coherentihus. 

This  is  ufed  at  the  brafs  works  to  pad  the 
brafs  in^  and  comes  from  France, 
Zf  Hard  and  compafk.  Granites  durus. 

a.  Red. 
I.  Fine-grained,  from  Swappawari  at  Tornea 

in  Lapland. 
2,.  Coarfe-grained,  from  Bifpbergs  Klack,  in 

the  province  of  Dalarne, 

b.  Grey, 


*  *- 


In  the  fiDcr  granites,  the  qyariz  is  tranfparent ;  in  others 
generally  white  or  grey,  violet  or  brown.  The  fehfpar 
whiti^  yeWow^  red^  g^e^n^  or  blacky  is  generally  the  mod 
copious  ingrpdiept.  The  mica  is  alfo  grcj^  hromn^  ytlUw^ 
greifif  red^  viohiy  or  blacky  and  is  commonly  Icaft  co- 
pious. The  Jkoerl  is  generally  blacky  and  abounds  10  the 
granites  that  contain  it. 

Hence  the  colour  of  granites  chiefly  depends  on  that  of 
the  fpar  or  fhoerl.  The  red  granites  confift  commonly  of 
white  quart;,  ted  feltfpar,  and  grey  mica.  The  grey  of  White 
quartz,  grey  or  violet  felcfpar,  and  blaci(  mica.  The  bUuk 
commonly  contain  fhoerl  inflead  of  feltfpar:  and  the  grttn 
commonly  contain  green  quartz. 

If  granite  be  expofcd  to  the  flame,  urged  by  a  blow- 
pipe, its  diflerent  concretions  feparate  from  each  other.  In 
a  crucible,  Mr.  Gerhard  found  the  feltfpar  of  a  piece  of 
granite  melted  into' a  tranfparent  glafs ;  under  it  the  mica 
lay  in  the  form  of  a  bl^ck '  llagg.  and  the  quartz  remained 
unaltered.  But  when  all  three  were  powdered  and  i^ixed, 
\t  melted  fomewhat  better ;  yet  dill  the  quartz  may  be  dif- 
tinguilhed  by  the  help  of  a  lens.  This  well  explains  why 
fmall  white  grains  are  frequently  found  in  lavas.  The  ex- 
periments of  MeiT.  d'^Arcet  and  Sauflure  perfeSly  coincide  on 
this  fubje<Jt,         "     '  •'  ' 
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b.  Grey,  with  many  and  various  colours, 
found  on  the  coail  round  Stockholm  and 
Norland. 

The  Granites  arc  feldom  flaty  or  laminated, 
when  their  texture  is  clofe,  and  the  harder 
particles^  as  the  feltfpat  or  rhombic  quartz,  the 
quartz,  and  the  fhirl,  predominate  in  it.  They 
admit  of  a  good  polilh,  for  whiph  reaibn  the 
Egyptians  in  former  times,  and  the  Italians 
now,  work  them  into  large  pieces  of  orna- 
mental architefture,  for  which  purpofe  they 
are  extremely  fit,  as  they  do  not  decay  in  the 
air. 


The  mixture  of  mica  prevents  the  filex  or  quartz  from 
cracking  or  fplitting ;  and  hence  its  infufibility  and  adranta- 
gcous  ufe  in  furoacei. 

The  granitont^  mentioned  by  Ferber  in  hia  letters  from 
Italy,  is  a  itone  coinpofed  of  feltj^ar  and  mica*  A  fubftance 
of  this  kind,  which  moulders  by  being  long  expofed  to 
the  air,  is  found  in  Finland  ;  it  is  faid  to  contain  fometimet 
fdlipitre^  and  fometimes  common-falt.  It  is  there  called 
Rapaklvl,  Wallerius  defcribes  i8  fpecies  of  granites,  befidot 
many  other  granatic  ftones,  on  which  the  curious  reader 
mayconfult  his  Mineralogic  Syftem  of  the  edition  in  1778, 
^hi  Bititor^  chufiyfrom  Kirwan. 


J.  1 1  4  ?  p  c  T. 
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SECT.    414.    (271.) 

2.  Conglutinated  Saxa,  Saxa  congluUnaia, 

^.  Of  larger  or  broken  pieces  of  ftoues,  of 
the  fame  kinds  conglutinated  together^ 
Sdxum  conglutinatumfragminth  lapidum.  Brec^ 

I.  Of 


r"^r 


[£?]  The  Stones  called  Ludi  Helmontti^  or  Paracelji^  have 
fome  {imilarity,  in  rbcir  forro,  to  the  bracia  of  this  Sc6t)oo ; 
for  they  are  compofed  of  various  lumps,  of  a  n\arly  whiti(h.« 
brown  matter,  feparated  into  a  great  cumber  of  polygonou^ 
compartments,  of  various  fizes,  formed  of  a  wbitifiY-yellow 
prud  of  a  red  calcareous  fpar,  ibmetimes  pyritous,  which  often 
rife  a  little  above  the  external  furface,  and  indole  each  o( 
fhem  on  the  in  tide.  According  to  Bon^iare,  the  Ludus  SttU 
fatus  Hilmontiij  found  in  the  county  of  Kent,  is  covered 
ivith  a  kind  of  ilriated  felenite,  refembling  the  ^oKte. 

They  are  for  the  moll  part  of  a  globofe  figure,  feldom  flat^ 
but  often  convex  on  the  outfide.  And  fooiet^mcs  with  s^ 
concave  furface. 

According  to  Wallerius,  the  Ludus  Helmonui  lofcr  by  cal- 
cination about  half  of  its  weight ;  and,  on  being  urged  by 
fire,  is  melted  into  a  black  glafly  flag.  It  efleryefces  flfongly 
with  aqua  forih^  and  this  iolution  is  of  a  yellow  colour. 
But  what  fcems  very  exiraordinary^  by  adding  to  it  fome  oil 
pf  tartar  ptr  deliquium^  bubble?  are  produced,  from  whicl^ 
a  great  number  of  (lender  black  threads,  or  filaments,  are 
produced,  flicking  like  a  cobweb  to  the  fides  and  bottom  of 
the  velTcl. 

Thcfe  flones  are  found  quite  ftparate  by  thcmfclves,  as  well 
as  various  Jlalagm'ttes  and  crujiactom  boa'ies^  on  the  flrata  of 
argillaceous  earth,  in  various  parts  of  Europe,  chiefly  in 
J-orrain,  Italy,  England  (in  the  counties  of  Middlefex  aod 
|Ceat),  and  elfcwhcrc, 

\VaIleriu$ 


« 
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P|.  Of  limeHone  cemented  by  lime,  Saxum 
cort/ians  fragments  lapiJii  cakara\  cake 
conglutinalis. 

fi.  Tlie   calcareous  Breccia,    Breccia  cakarea ; 
The  Marml  Bfecciais  of  the  Italians. 
When  tliefe  kinds   have  fine  colours,  they 

are   pohlhcd  and  employed  for  ornaments  in 

archiifflure,  and  other  oeconomical  ul'es ;  they 

come  from  Italy. 

^.  The  LumacbtUa  of  the  Italians,  or  (hell 
marbles,  Thefe  are  a  compound  of  fhells 
and  corals,  which  are  petrified  or  changed 
into  lirne,  and  conglutinated  with  a  calca- 
reous fubftance.  When  they  have  many 
colours,  they  are  called  marbles,  and  em- 
ployed for  the  fame  purpofes  as  the  preced- 
iug,  Ukewifc  from  Italy,  from  Bergen  in 
Norway,  and  Offerdal  in  tlie  povince  of 
Jemteland.  In  tlie  ifland  of  Gottland  there 
IS  found  one  of  tills  kind  of  one  colour  only, 
which  on  that  account  is  not  called  marble, 
or  ufed  as  fuch.  At  B.ilsbcrget  in  the  pro- 
vince of  Skone,  is  found  of  a  white  luma- 
cheila,  of  weak  colours. 

W^illcriui  ranges  ihe  Ludus  Htlmini'ti  among  [lie  tuphif  in 
the  Sptc.  4J5,  of  his  Syflem  of  Mineralogy.  FiiraccH\is  had 
pitributed  to  ihcfe  flonei  a  Lilhantripnc  power,  and  Dr. 
Crew  fayi,  that  they  are  diwrlie;  but  there  is  not  the 
IcdA  proof   of  their    really  poflicffing  fnch  quililict.     Tht 


SECT. 
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SECT,    415.  (272,) 

2.    Of  kernels  of  jafper  cemented   by  a 

jafpery  fubftance,   Saxum  fragnuntis  jaf- 

fidis  mater  id  jafpided  conglutinatum.    Brecr 

eta  Jajpidea.      Diafpro  bruciato  of  the 

Italians. 

Of  this  kind  fpecimcns  from  Italy  are  feen 

in  coUedions.     A  coarfe  Jafper  Breccia  is  faid 

to  be  found  not  far  from  Frejus  in  Provencp 

in  France. 


SECT.    416,    (273.) 

3.    Of  (iliceous  pebbles,    cemented   by  a 
jafpery  fiibftance,  or   fomething  like  it, 
Saxum  fiUcibm  amorpbis   materid  jafpided 
conglutinatis.      The  plum-pudding  ftone 
of  the  Englifli.     Breccia  Silicca. 
Its   bails,    which   is   likewife    the   cement, 
is  yellow,  wherein  are  contained  fingle  flinty 
or   agaty   pebbles,   of  a   grey  colour  or  va- 
riegated.     This  has  a  very  elegant  appear- 
ance when  cut  and  ppliihed.     It  is  found  jq 
England. 


?EPT, 
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SECT.    417.    (274.) 

4,  Of  quartzofe  kernels  combined  with  at> 
unknown  cement,  Saxumfragmentis  quarts 
zqfis  congluiinatis.  Breccia  quartwja.  Found 
in  the  provinces  of  Jemtel^nJandSmolandt 

SECT.    418.     (275.) 

£.  Of  kernels    of  feveral    different  kinds  of 

ftones,  Saofum  fragmentis  variorum  faxorun^ 

conglutinatis  •     Breccia  faxofa. 

f.  Of  kernels  of  porphyry,  cemented  by  por* 
phy  ry  or  a  coarfe  jafpcry  fuftance.  Breccia 
porphyrea^  from  Serna  Kiel  I,  and  Hykieber- 
get  in  thp  province  of  Dalarne, 

h.  Of  kernels  of  feveral  faxa,  Saxum  fragment 
tis  variornmfaxorumcompofitori^m  conglutina* 

tis.     Breccia  indeterminata  \a\. 

■I  I .  I  I  "'^— — — '        ' ''    — — ^pi^p^— ^1^— ■^^^*— i» 

^  V^\  '^^^  above  mentioned  Breccix  req})ire  the  diftinc- 
tions  here  made  between  them,  but  which  perhaps  may 
fecm  to  be  carried  too  far,  fince  their  particles  are  fo 
larj^  and  perfedt  as  to  be  eafily  known  from  one 
another.  Thefe  fiones  are  a  proof  bpth  qf  thofe  fubyerfioQi 
which  slhe  mountains  in  many  centuries  have  undergone, 
and  of  iome  hidden  means  which  nature  makes  ufe  of  in 
thus  cemepting  different  kinds  of  flones  together.  Any  cer- 
tain bigneftfor  the  kernels  or  lumps  in  fuch  compounds,  be- 
fore they  deferve  the  name  of  Breccia,  cannot  be  determined, 
becaufe  that  depends  on  a  comparifon  which  every  one  is  at 
liberty  to  imagine.  At  one  place  in  the  mountain  called 
Hykieberger,  the  kernels  of  porphyry  have  a  diameter  of  fix 
feet,  while  in  other  places  they  are  not  bigger  than  walnuts. 
At  MafTe^yata  the  kefneU  have  a  progrefHve  fize  down  to  that 
of  a  fine  fand (lone.  Mofl  of  this  kind  of  {lone  is  fit  for 
ornaments,  though  the  workmanfiiip  is  rery  difficult  and 
cxpeqilve,    The  Author. 
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Is  found  in  loofe  flones  in  Dalarne,  origi- 
nally  broken  from  the  Fiell  tradls  in  Serna, 
ivhich  confift  of  nothing  elfe  but  congluti- 
nated  ftones. 

c.  Of  conglutinated  kernels  of  fandftone, 
Saxum  fragment  is  conjlans  faxorum  congluii* 

\    natorum.    Breccia  arenacea. 

This  kind  coniifts  of  fandftones  (Seft, 
4.19,)  kernels^  which  have  been  combined  a 
fecoiKl  time  together.  This  is  alfo  found  in 
loofe  (lones  in  Dalarne,  and  are  perhaps  ori« 
ginally  broken  from  (he  above-mentioned  Fieil 
ji)  Serna^ 


SECT.   419.    (276.) 

B.  Cohglutinated  flones  of  granules  oc  fands 
of  di^erent  kinds,  Saxum  conglutinatum  gra^ 
nuUsJeu  artnd  variorum  lapidum.     Sandflone^ 
Lapis  arenaceus  \a\^ 
In  this  divifion  are  reckoned  thoie  which 

tonfiA  of  fuch  minute  particles,  that  all  of 

them 


•■•^- 


[a\  Sanddones  are  of  grei|t  ufe  as  tnatemlf  for  buildiogi 
which  refiftfire,  air;  and  vvatcr.  Some  ofthcm  arc  foft  while  in  the 
quarry,  but  harden  in  the  open  air.  The  loofe  fandflones  arc  the 
moll  iifeful :  but  the  folid  and  hard  ones,  f'jch  as  c,  and  d.  cracl^ 
in  the  fire,  and  take  a  poli(h  when  ufed  in  grindiloncs. 
hovvevery  though  the  Burfwik's  ftoDc  (i.  *•)  is  pretty  loofe 
5  in 
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them  cannot  eafily  be  difcovered  by  the  naked 
ciye.  The  grcatefl  part,  however,  confift  of 
quartz  and  mica,  which  fubftances  are  the 
moft  capable  of  being  granulated  without  being 
brought  to  a  powder. 

I  think  I  have  reafbn  to  confider  this  kind 
in  regard  to  tlie  f^ibflance  which  i}^s  ierved  as 
a  cen>cnt  to  combine  them,  although  it  is 
not  always  perfeftly  difcernible, 

1.  Cemented  by  clay.  Lapis  arenaceus  glu* 
tine  argil/a  ceo. 

a.  With  an  apyrus  or  refra6tory  clay,  Argilld 

porcellaried. 

It  is  found  under  the  flratum  of  coal  in  the 
coal-mine  at  Boferup  in  Skone ;  is  of  a  loofe 
texture,    but  hardens,    and  is  very  refradorj 
iu  the  fire. 
b^  With  common  cLiy,  jirgtlld  communis  from 

Burfwick  in  the  iflaiid  of  Gottland. 

2.  With  lime.  Lapis  arenaceus  glutine  caU 
careo\  refembles  mortar  made  with  coarfe 
fand. 

a.  Confiding  of  tranfparent  and  greenish  grains 
of  quartz  and  white  limeflonc ;  from  the 
ifland  Ifo,  near  Beckalkog  in  Skone. 

b.  Of 

in  its  texture,  it  is  nevertheiefs  unfit  for  buildings  which  arc 
expofed  to  fire  or  open  air,  becaufe  it  breaks  to  pieces  and 
melts  in  the  fire,  and  in  the  air  it  attrads  the  moidure,  de« 
cays  in  procefs  of  time,  and  cracks  in  the  cold,  which  pro* 
ceeds  from  the  included  kernels  of  clay  expanding  themfclvet 
when  they  grow  wet,  Sand-dones  ought  therefore  to  be 
very  nicely  examined  before  they  are  employed  for  the  ufoal 
puFpofes* 

Tfaele 
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i.  Of  no  vifible  particles,  from  France  and 
Livonia.     This  is  of  a  looie  texture,  and 
hardens  in  the  air. 
3.  With   an   unknown    cemeiit.    Lapis    are^ 
naceus  glutine  incognito jfdrf an  argillaceo. 
a*  Looie,  from  Helfingberg  in  Skone^ 

b.  Harder,  from  Roflagen,  Orfa,  and  Kin-^ 
nekulle. 

c.  Compaft,  from  Gefle  in  the  province 
Geftriikeland,  and  the  lake  Malarep. 

d.  Very  hard,  from  Serna  Fiell  or  Fells  in 
Dalarne ;  it  is  alfo  found  in  great  abun<« 
dance  in  loofe  ftones  at  Guftavsftrom, 
and  at  Siliamfors  in  the  pariih  of  Mora 
in  Dalarne. 

4*  Cemented  by  ruft  or  ochre  of  iron.  Lapis 
arenaceus  ochrd  mart  is  conglutinatus.  Is  found 
in  fdrm  of  loofe  ftones  at  feveral  places^ 
and  ought  perhaps  to  be  reckoned  among 
the  Minene  Arenace^  or  Sand-Ores  of 
Sedl.  420 ;  at  leaft  when  the  martial  ochre 
makes  any  confiderable  portion  of  the  whole. 

SECT. 


There  arc  many  quarries  of  fandllones  in  Sweden,  but  no 
enquiry  has  been  made  if  any  of  them,  and  which  can  be 
employed  in  the  larger  works,  inllead  of  the  Englifh,  and 
in  the  fmaller  manufadturies,  inflead  of  the  Bohemian  fand- 
ftones.  Such  enquiries  are  of  greater  confequence,  in  pro- 
portion as  thofe  manufadures  increaie  wherein  they  arc 
.wanted. 

It  muft  be  remarked,  that  the  working  mafons,  or  ftone- 
cutters,  ought  to  wear  a  piece  of  frieze  or  baize  before  their 
mouth  and  nofc,  in  order  to  prefcrve  thcmfelves  from  a  pre- 
mature death,  whtch  is  unhappily  at  prefent  the  cafe  with 
tkcm  in  the  parifii  of  Orfa  in  Dalarne,  and  in  other  phcea. 

But 
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SECT.    420.    (277.) 

C.  Stones  and  ores  cemented  together^  Saxum 
fragmenth  con/ians  lapidum  et  minerdrum 
conglutinatis.     Minera  Arenacea. 
I .  Of  larger  fragments,  Fragmentis  lapidum  et 
miner  arum  majorihus. 

a.  Mountain  green^  or  Viride  Montanum 
Cupriy  and  pebbles  cemented  together, 
from  Siberia* 

b.  Potters  lead  ore,  with  limeftone,  flate- 
kernels  and  (hells  from  Gragrufvan  at 
Boda  in  Rettwik,  and  in  Dalarne. 

c.  Yellow  or  marcafitical  copper  ore,  with 
fmall  pebbles. 


But  limeftoQe  is  not  found  to  have  tiiis  bad  effed.  Tbi 
jtkth^r. 

To  the  above  wc  may  add  Gr//-ftonc  of  greater  or  left 
hardnefs,  modly  of  a  grey,  and  fometimes  of  a  yellowidi 
colour;  compofed  of  a  Uliceous  and  micaceous  fand,  and 
rarely  of  a  fparry  kind,  with  greater  or  lelfer  particles 
dofely  compadted  and  united  by  an  argillaceous  cement.  It 
gives  fome  (parks  wUh  fteel,  is  indifToluble  for  the  mod  part 
in  acids;  and  vitrifiable  in  a  flrong  fire.  It  is  ufed  for 
milUilones,  and  whet-ilgnes;  fometimes  for  filtering-ftones 
and  for  building.     Fabroni, 

N.  B.  The  Argillaceous  grit  has  been  defcribed  in  Sei5t* 
K5O9  p.  260. 


SECT, 


$96 


tisTSkooMN^oifs  -      Sc6t, 


SECT.    4*1.    (278.) 


Jt«  Of  fmaller  pieces,  Granulis  laptdum  et  mi* 
nerarum[a]. 
c.  Potters  lead  ore  with  a  quartzofe  (anjt 

from  EifFelsfeldt  near   Cologii   in   Ger<* 

many; 

b.  Mountain   green   with  fand,    from  Si<» 
beria. 

c.  Cobalt  ore  with  fand» 

d.  Martial  ochre  with  fand. 


^sAa 


[a]  The  Miners  Aunacect  or  Sand-ores,  cannot  rca* 
fonably  be  feparated  from  the  fand-ftones,  fince  they  are  pro- 
duced in  the  fame  manner;  befides,  when  they  are  poor  in 
yield,  they  are  alfo  employed  to  the  fame  purpofe,  becaufe 
It  18  not  eafy  to  fmelt  the  metal  out  of  them.  The  fand-oret, 
befides,  cannot  be  ranked  in  a  Mineral  Syflem  as  feparatd 
Ipecies  of  ores,  becaufe  they  would  then  be  arranged  with 
refpe6t  to  the  kind  of  flone  in  which  the  ore  occurs,  and  not 
the  ore  itfelf,  which  cafe  cannot  be  admitted  here.  It  might 
be  urged,  that  ores,  mixed  with  the  Aones  of  the  very  load, 
.and  not  in  form  of  fand  ores,  ought  as  well  as  them  to  be 
ranked  among  the  compound  faxa :  but  in  that  cafe  thct€ 
would  be  no  end  of  fpecies,  nor  could  they  ever  be  reduceU 
into  any  order.    The  Author^ 


SECT. 
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S  £  C  t-    412.    (279.) 


Obsjervations  on  the  ^axa  or  S^onbs^ 

Befides  the  advantages  which  may  accrue  to 
fleconomy  by  a  perfrd  knowledge  of  the  Saxa^ 
the  niiners  Or  fubterranean  geographers  expedfc 
^Ifo  another  future  benefit  from  it^  viz.  that 
of  concluding,  from  rbany  obfei'vations^  whe-^ 
ther  all  the  Saxa  are  to  be  equally  attended  to; 
for  example,  whether  in  fome  of  them  veins 
or  ftrata  of  Ores  may  be  expeded,  and  whe* 
ther  thofe  are  only  of  certain  kinds  ;  whether 
others  are  every  where  found  deftitute  of  any 
ore  whatfoever ;  which  of  them  are  obferved 
to  form  coats  on  the  furfacie  of  the  rock,  that 
cover  other  kind  of  flones,  or  veins  and  Arata 
of  ores,  &c.  If  no  general  rules  can  be  de^ 
ddced  from  fuch  obfervations,  there  is  a  pro** 
bability,  at  leaft,  of  gaining  fome  knowledge 
that  may  be  peculiar  to  certain  countries ; 
and  this  opinion  is  already  in  ibme  places  Con- 
firmed  by  experience.  Hence  it  may  be  con* 
eluded,  how  neceffary  it  is  to  communicate 
all  fuch  obfervations  which,  for  the  above- 
mentioned  purpofes,  ought  to  be  made  over 
the  whole  globe,  and  alio  to  agree  on  fixing  cer- 
tain names  on  the  Saxa^  in  order  to  avoid  too 
great  9  prolixity  in  their  defcriptions*    It  is 

M  m  m  wkb 
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v^ith  this  intention  I  have  here,  as  a  fpedmeot 
given  fpecific  names  to  thofe  Saxa  which  are 
found  in  this  northern  country,  and  are  known 
to  me,  wishing  at  the  fame  time  to  be  ac- 
quainted with  a  method  to  diftinguilh  them 
more  eafily  and  to  better  purpofe^ 

This  procedure  will  be  found  ftill  more  nc- 
ceffary  and  ufeful,  as  the  world  feems  refblved 
loon  to  aboli(h  the  fuperftition  of  the  Hazel 
Rod  or  Virgula  Divinatoria^  and  that  we  have 
by  means  of  obfervations  already  gained  too 
much  experience  to  believet  that  the  ftrata  of 
earths  and  (toners  are  placed  equally  and  in 
the  faaie  order  and  fituation  over  the  whole 
earth ;  which  fome,  however,  in  theie  out 
times  have  even  endeavoured  to  prOve^  while 
others  have  made  a  fecret  of  it^  iu  hopes 
of  enriching  themfelves. 


SECT.    423.    (28a.) 
The    SECOND    ORDER. 

MINERAVCHANGES,  ^r  the  PETRIFACTIONS. 

Miner  alia*  Larvata^   vulgo  PitrefaSa\e\. 

Are  mineral  bodies  in  the  form  of  animals  or 
vegetables^  aud  for  this  reafon  na  others  beloog 

.    '  to 

\a )  The  Noble  Author  has  very  judicioufly  confiaed  td 
the  13  following  fmaU,Se<StionSy  all  that 'is  worthf  of  being 
kno^tn  by  mineralogiflt  about  petrificatioaSy  aiubjeftupop 
-  -   ■ .         y  .1  which 
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to  this  order,  than  fuch,  as  have  been  really 
changed  from  the  fubjedls  of  the  other  two 
kingdoms  of  nature. 

There  is  more  difficulty  to  determine  the 
firft  point,  viz.  from  when  thefe  bodies  are  to 
be  ftyled  petrefadions,  than  from  when  they 
ceafe  to  be  fuch ;  meanwhile  I  have,  in  order 
to  make  a  trial,  confidered  them  in  the  fol* 
lowing  manner. 

SECT. 


which  many  Toluminous  works  have  been  given  to  the  public, 
with  immenfe  labour  and  erudition,  tho*  both  were  very  idly  em- 
ployed. The  celebrated  Wailerius,  not  to  mention  his  number- 
lefs  predecelTori  of  the  fame  ftamp,  has  had  the  patience,  to  em- 
ploy no  lefs  than  270  pages  of  his  Mineralogy,  with  an  account 
of  the  cQncritty  figured^  and  petrified  ffijjilsy  above  half  (189 
pages)  of  which  he  has  intirely  devoted  to  the  lafl  kind  of 
bodies.     But  what  is  very  remarkable,  and  mud  excite  the 
fmiles  of  a  fober  reader,  is  the  pompous  Greek  nomencla- 
ture (hat  has  been  bedowed  upon  fuch  trifling  and  childilh 
objects :  phytotypolithn^  meandrites^  entomolitbes^  apomofojiomes^ 
prtboccraiitgs^  (ic.  are  to  exprefs  petrifiid  plants,  coralloides, 
crabs,  ecbinites,   and  (liells  of  fea-infe£ls.    I  fhall  forbear  to 
make  any  additional  notes  about  thefe  matters.  But  the  curious 
may  ealiiy  apply  for  iuformation  to  the  Ory^ology^  or  Die* 
thnary  »/  FoJ/iisj  publilhed  in  French  by  E*  Bertraiid  at  tho 
Hague,  in  1765,  in  2  vols  in  8vo. ;  and  to  fomc  other  au* 
thbrs  on  the  fubje6t.     The  Editor. 

The  mod  remarkable  obfervations,  relative  to  petrtfica-^ 
tions,  are, 

1.  That  thofe-of  y7;////,  are  found  on  or  near  the  furfac« 
pf  the  earth ;  thofe  of  fi/i  deeper,  and  thofe  of  xvc^df 
deeper  fiilL  Shells  la/peJi  are  found  in  immenfe  quantities 
tt  confiderable  depths. 

2.  That  thofe  organic  fubilances  that  refift  putrefa£^ion 
moil,  are  frequently  found  petrified,  fuch  as  /bei/j^  and  the 
harder  ipecics  of  woods.  On  the  contrary,  thofe  that  are 
apteft  to  putrify,  are  rarely  found  petrified,  as  fi/b^  and  that 
iaftfl:  parts  of  animals^  &c. 

.1    '  M  m  m    a-  }#  Tbat 
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SECT.    424.    (281-) 

<•  Earthy  Changes,  Terra  Larva/a.     Terri^ 
ficata. 

A.  Extraneous  bodies  changed  into  a  lime 
fubdancei  or  calcareous  changes.  Larva 
calcarea. 
\.  Loofe  or  friable.   Chalky  changes,   Crcta 
larvata. 

a.  In  fornfi  of  vegetables. 

b.  In  form  of  animals. 

I «  Calcined  or  mouldered  (hells,  Humus  coth 
chaceus^  from  the  province  of  HeUiugeland, 
at  Uddevalla  in  the  province  of  Halland, 
and  in  the  French  (Irata  of  earth  and 
chalk. 

a.  Indurated,  Petrefagfa  calcarea. 
a.    Changed   and    filled  whh  folid    lime- 
ftone. 

1.  In  form  of  animals. 

2.  In  form  of  vegetables. 


■**W^a*l^^B~i^MM^aH^M^BBH^B^BMiMa^KMMi^M^lVMMB^B*a^BH^ 


3.  That  they  are  tnoft  commonly  found  in  ftrata  of  mart, 
chalky  lime*{lone,  or  clay:  feldom  mfand^ftone;  fiillmoct 
rarely  in  gypfum  ;  but  never  in  gneifs,  granite,  bafaltes,  or 
ftioeri.  But  they  fometimes  occur  tfmong  pyrites,  and 
ores  of  iron,  copper,  and  fiiver;  and  almoft  always  con* 
fid  of  that  fpecics  of  earth,  (lone,  or  other  mineral,  that 
furrounds  them ;  fometimes  of  filex,  agate,  or  cornelian. 

4«  That  they  are  found  in  climates,  where  their  orighiab 
could  not  have  exifted, 

;•  l^hat  thofe  found  in  Jlate^  or  elay^  are  comprefled  and 
flattened,     Ih$  Editor  Jr9m  Kirwan. 

Folind 
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Found  in  the  ifland  of  Gottland* 
b.  Changed  into  a  calcareous  fpar,  Petrt^ 
fa^a  calcarea  fpatofa. 

I.  In  form  of  animals. 
The  (hells  in  Bal{berget  in  the  province  of 

Skone. 

a.  In  form  of  vegetables  \h\ 


SECT.    425.    (282.) 

B.  Extraneons  bodies  changed  into  a  flintjr 
fubflance.      Siliceous    changes^    haro^. 
Thefe  are  like  the  flint. 


[^j  Sheljs  and  corals  zxt  indeed  compofed  of  limy  matteri 
^en  when  their  animals  flill  dwell  in  them ;  neverthelefs,  aU 
though  tbey  are  not  changed  in  regard  to  their  principle* 
yet  they  are  reckoned  among  the  petrefaAiona,  at  foon  M 
the  pirticlcs  of  the  calcarfoys  fubllancet  b9^c  obtained  a 
new  fituacion ;  for  exarpple^  when  they  are  become  fparry^ 
wh£n  they  hare  been  filled  with  a  calcareoni  eatth,  either 
hardened  or  loofe,  or  when  they  lie  in  the  ftrata  of  the 
iB^rih*  TheiJB  form  thp  grpate(k  p9ft  qF  fpfGl  colleiSiiooi^ 
which  are  {o  induilrioufly  made,  oFren  without  any  regard  tp 
the  only  and  principal  ui'e  they  can  be  of^  viz.  that  of  enrich* 
ing  zoology.  Mineralogiih  are  fatiified  with  feeing  the 
potBbility  pf  the  changes  the  iime^tb>ne  undergoes  in  rcgafd 
|o  i^s  particles,  an4  alio  with  receiving  fome  in  fight  into  ti^e  at* 
teration  which  the  earth  has  bpen  fubje^  tp,  frofn  the  flrata 
which  are  now  found  in  it. 

The  calcined  flielU,  or  thofe  which  have  been  changed 
}i|to  limy  and  phalky  matter,  arc  fit  to  male?  lime,  and  are 
^11  ipore  ferviceable  a^  a  manure.  The  indurated  ierve 
only  to  make  grottos.  No  gypfeous  petrefadions  are  known, 
if  luch  are  not  found  in  the  Perfian  alabafter ;  for  Mr.  Char* 
din  fays,  that  he  has  ieen  a  lizai'd  included  in  that  fiocie« 

M  ra  m  3  u  Indurated^ 
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I.  Indurated,  PetrefaSaJilicea. 

^.  Changed  into  flints. 
i.    Carnelians   in   form  of  fbelh^    from  the 

river  Tomm  in  Siberia. 
-t,  Agat  in  form  of  wood^     Such  a  piece  is 

faid  to  be  in  the  colledlion  of  Count  Tei&n. 
3«  Coralloids  of  white  flinty  (Mi/Ufioray  fovLud 

in  Gotiland. 
4.  Wood  of  yellow  flint,     Italy,  Adrianoplei 

and  Loughiie^gh,  a  lake  in  Ireland t 


/'■i 
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C  Fxtaiieous  bodies  changed  into  clay.   Ar« 

gillaceous  changes,  Larvce  argtllaccan 
a.  Loofe  and  friable. 
1 .  Of  porcellane  clay. 

a.  In  form  of  vegetables. 

A  piece  of  white  porcellane  clay  from  Ja- 
pan, with  all  the  marks  of  the  root  or  z 
tree,  has  been  obfejrved  in  a  certain  collec* 
tion. 

b.  Indurated. 

1.  In  an  unknown  clay.     See  page  77.  a. 
a.  In  form  of  vegetables.     Ofteocolla.     It  is 
faid  to  be  changed  roots  of  the  poplar  tree, 
and  not  to  confifl  of  any  calcareous  fub- 
ftance.     See  the  Phyjicaliche  Belujiigugen. 
A  fort  of  foffil  ivory  is  faid  to  be  found, 
y/hich  has  the  properties  of  a  clay ;  but  I  do 
iu)t  know  if  it  is  rightly  examined. 

SECT. 


>  j»  ■  i 
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SECT.    427.    (284.) 

2.  Saline  extraneous  bodies,  or  fuch  as  are  pe« 
nctratcd  by  mineral  falts^  Corpora  peregrina 
infalita.     Larvae  infalita. 
^.  With  the  vitriol  of  iron,  Vitriolo  martis 
infalita. 
I.  Animals. 

a.  Human  bodies  have  been  twice  found 
in  the  mine  at  Falun  in  Dalarne ;  the  lafl 
was  kept  a  good  many  years  in  a  glafs 
cafe,  but  began  at  lad  to  moulder  and  fall 
to  pieces. 
tf..  Vegetables. 

a.  Turf,  and 

b.  Roots  of  trees. 

Thcfe  are  found  in  water  ftrongly  impreg- 
nated with  vitriol ;  for  inftance,  in  the  moor 
at  Ofterfilfberget  in  Dalarne.  They  do  not 
burn  with  a  flame,  but  only  like  a  coal  in 
a  ftrong  fire;  neither  do  they  decay  in  the 
air. 


SECT.     428.    (285.). 

Extraneous  bodies  penetrated  by  mineral  in- 
flammable fubflances,  or  mineral  phlogifton. 
Corpora  peregrina  pblogijiis  mintralibus  impreg^ 
nata. 

M  m  m  4      ^.Penetrated 
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An   Penetrated  by  the    fubflance  of  pit-coal^ 

Lithantrace  impregnata . 
I.    Vegetables,   which  commoaly  have  been 
woods,  or  appertaiqing  to  them^ 
a.  Fully  faturated.     Gagas.  Jet.    See  SeS. 

240.  f.  473. 
The  jet  is  of  ^  folid  fliining  texture.     From 
England,    Boferup  in  SHone,    apd  the  Black 
3ca. 

^.  Not  perfeftly  faturated.  Mumf'a  vegetal, 
bills.  Is  loofe,  refembles  umbre,  and 
may  be  ufe4  as  fu^h.    Frpm  Bofervp.    * 


SECT,     42J.     (28^.). 

^.  Penetrated  by  rock  oil  or  aiph^ttum.  Cor* 
for  a  peregrina  petroleofeu  aJpha{to  impregnata. 
\.  Vegetables. 
a.  Turf  in  the  province  of  Skone. 
The  Egyptian  mummies  cannot  have  any 
place  here,  fince  art  alone  is  the  occaiion  that 
thoife  human  bodies  have  in  length  of  time 
been   penetrated   by   the   afphaltum,    in  the 
fame  manner  as  has  happened  naturally  to  the 
>VQod  in  pit-coal  ftrata  (Se6t.  428.) 


SECT.     430.     (287.) 

Q.  Penetrated  by  fujphur  which  h?s  diflblyed 
iron,  or  by  niarcafite  and  pyrites^  Pyrite  im* 
\      pregnata.    Petrefa3a  pyritacea. 

%.  Huna^n. 
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j»  Human« 
a.  Bivalves, 
kp  UnivalyeSy  and 
Cf  Infedts. 
Jo  the  alum  jdate  at  Aodrarum  in  Skone* 


SECT,    431-    (288.) 

4.  Metals  in  the  form  of  extraneous  bodies, 
Larvie  metnllifene. 
^.  Silver,  Itarva  argentifira. 
!•  Native. 

^r  On  the  furfaces  of  (hells.  England. 
7«  Mineralifed  with  popper  and  fulphur. 
a.  Fahlertz  or  grey  filver  ore  (Seft,  272.  aod 
276.^in  form  of  ears  of  corn,  &c.  and  fup« 
poiea  to  be  vegetables,  are  found  in  argiU 
jaceous  flate  at  Franjccnberg  and  Tahliu 
tercn  in  Hefli:^ 


S  E  C  Tt    432.    (289.) 

B*  Copper,  Larva  cuprifera. 

I.  Copper  in  form  of  calx.  Cuprum  calcic- 

forme  corpora  peregrina  tngreffum, 

a.  In  form  of  animals,  or  of  parts  belong-^ 

ing  to  them. 

1^  Ivory,   and  other  bones  of  the  elephant; 

Tbe  Turquois  or  Turky  (lone :  It  is  of  a 

'   ^  btuciOi 
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blueifli  green  colour,  and  mucK  valued  \h 

theEaft.     See  SeSi.  323.  p.  686. 

At  Simore  in  Langued(>c  bones  pf  abifiiali 
are  dug,  which  during  the  calcination  afluroe 
a  blue  colour;  btit  it  is  not  probable  that 'the 
blue  colour  is  owing  to  copper. 


SECT.     433.    (290.) 

■  ...      , 

35.  Mineralifed  copper,  which  itxipl-egnates 
extraneous  bodies.  Cuprum  ' mineraiifatum 
cortortk  peregrina  tngrejfum^ 

A.  Wifh  fulpbur  and  iron.  The  ycllovtr  or 
marcaiitical  ore  that  impregnates 

i*  ■  /AnTraals. 

a.  Shells,,  from  Hagatienns  Schurff  and 
Jarlfberg  in  Norway.  Thefe  ftells  lye 
tipon  a  loadftone, 

b.  In  form  of  fi(h,  from  Eeiflcben,  Mans- 
feld,   and  Ofterode,  in  Germany. 

B.  With  fulphur  and  filver.  Grey  (ilver 
ore  at  Fahlert^,  ,like  ears  of  corn,  from 
the  flate  quarries  in  HefTe  (Se£t.  43 1  •) 


SECT.    434.     (29I,) 

C.  Changes  Into  iron,  harva  jerrtfera^ 
I.  Iron  in  form  of  calx,  which  has  affumed 
the  place  or  the  (hape  of  extraneous  bpdiesi 
Fir  rum  calciforme  corpora  percgrina  ingrejum. 

a.  Loofe, 
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a.  Loofe,  Larva  ochracea. 
:•  Of  vegetables. 

Roots  of  trees,  from  the  lake  Langelma  in 
Finland :  See  the  Ads  of  the  SwcdiOi  Aca- 
Icnoy  of  Sciencesy^r  the  year  174^. 
^.  Indurated,  Larva  bamatitica. 

I  •  Of  vegetables. 

Wood^  from  Orbiffau  in  Bohemia. 


SECT,    435,    (292.) 

u  Iron  mineralifedy  afTuming  the  fiiape  of  ejc* 
traneous  bodies,   Ferrum  mineralijatum  cor^ 
for  a  peregrina  ingreffiim. 
a^    Mineralifed   with   fulphur*      Marcafite. 
laorvaPyritacea.     Scfl:,  4^0. 

SECT.     436.     (293.) 

|,  Extraneous  bodies  decompofing,    or  in  a 
way  of  deftrudlion.  Corpora  peregrina  in  gra^ 
dibus  deJlruSiionis  confiderata.     Mould,    Hur 
mus.     Turf,  Turba. 
A.  From  animals.    Animal  mould,  Humus 

unimalis. 

I.  Shells.    Humus  conchaceus. 

%.  Mould  of  other  animals,  Humus  diverforum 
animalium. 

B.  Vegetable  mould.  Humus  vegetabiUs[c\ 

I.  Turf, 

[r]  Ati  the  kinds  of  mould  contain  foroe  of  the  inflacnmable 
fubianGe,  .which  hai.  remained  m  them  from  the  vegetables 
ir  animali  f  and  they  arc  more  or  left  black,  in  proportion 

at 
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I.  Turf,  Turba. 
a.  Solidy    and  hardening  in  the  aif^  Tiirjif 
foVtda  dire  indurefcens.     Is  the  bcft  of  thil 
kind  to  be  ufed  for  fuel,  and  comes  neanft 
to  the  {>it*coals«    It  often  contains  a  lictli 
of  the  vitriolic  acid. 
h.    Lamellated  turf,    Turha  foliata.     This 
is  in  the  fir  CI  degree  of  the  deftrudioil. 
t.  Mould  of  lakes,  Humus  lacufrls.     This  is 
a  black  mouldy   which  is  edulcorated  bj 
water. 
J.  Black  mould.  Humus  aUn 

This  is  univerfally  known,  and  covers  the 
furfaces  of  that  loofe  earth  in  which  vegetables 
thrive  bcft. 

SECT. 


as  they  contain  more  or  lefs  of  this  phlogifton.  I  hate 
ranked  them  in  this  place,  that  they  might  not  be  totilly 
excluded.  Tbejr  are  elfe  a  medium  uniens  between  all  rhe 
three  kingdoms  of  nature :  and  it  may  reafonably  be  afted, 
if  all  fores  of  earth  do  not  in  fonp  of  very  niinute  particles 
enter  into  the  compodtion  pf  vegetables  and  animals^  after 
which  they  exift  for  fome  time  in  form  of  mould,  until  tbe 
phlogiflon  is  again  (eparated.    7 he  jfuthr^ 

The  black  mould  yields  by  diilillation  an  gily  and  alkaline 
fubilaqce.  Humus  atra  (fays  Wallerius)  dijlida  i9ne  dut 
phlegm  a,  plus  minus  pro  nrtione  /Ucitatis ,  2.  Spiritum  acrem 
fcetidum,  qui  quo  obfcuriori  diftillat  colore^  to  magis  merit  ^ 
empyreumattcusy  non  iamen  falinus,  utp9U  nee  cum  acidis  nee  cum 
^Ikalinis  effervefecens^  fed  oleojus  fpiritui  tartari  odere  et  Japore 
Jtmilis :  3.  Et  denique  quidpiam  oleoii  nibentis. — In  Engifi. 
The  black  mould  afibrds,  when  di Allied,  more  of  left  phlegm, 
according  to  the  degree  of  its  drynefs  :  adiy,  a  iliaq>  fetid 
liquor,  which  is  more  acid  and'  empyreumatic  in  proportion 
as  it  is  of  a  darker  colour:  but  it  neither  effervefces 
with  acids  nor  alkalis  ;  has  an  oleaginous .  appearance, 
and  refcoableti  both  in  tafte  and  fmell^  tbe  fjpirit  of  tar- 
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SECT.    437-    (^94-) 
The  THIRD  ORDER 


NATURAL  SLAGSi 

Scoria  Vulcanarum  \d\. 

Slags  are  found  in  great  abundance  in  many 
places  in  the  world,  not  only  where  volcanos 

yet 

tar   and  laftl/t    a  finall   quantity  of   a   leddifii  oil.    72ir 
EMtir. 

[jf\  I.  Volcanof,  or  burning  nK)untaio9,  art  peculiar  to 
no  climate,  and  hare  been  obicrved  in  every  quarter  of  the 
globe,  as  Kirwan  obfenret*  They  hare  no  neceflfary  or  re- 
gular connexion  with  thoie  of  other  mountains  ^  it  feems, 
bowevcff  that  the  contrary  is  fometimes  the  cafe,  as  mount 
JCtna,  or  Gibello,  in  the  illand  of  Sicily,  has  been  obferved 
to  bare  made  ibme  extraordinary  explofions,  when  Vefuviu» 
in  Italy  was  in  its  greateft  convulfiuns. 

a,  Thefe  burning  mountains  are  of  various  fizes,  that  of 
Tcma  in  the  Pacific  Ocean  is  no  higher  than  450  feet ;  but 
others  of  the  kind  are  confiderably  high.  i£tna  in  the 
ifland  of  Sicily  is  above  24  times  higher,  vi%*  10,954  feei^  ac« 
cording  to  what  is  faid  in  the  Phil.  Tranf.  vol.  67.  p.  $9$. 
Thefe  mountains  generally  form  lofty  fpires  internally  fhaped 
Kke  an  invened  cone,  placed  on  a  broad  bails,  which  is  up- 
warda  1  this  is  called  the  Cratgr  of  the  Volcano,  and  through 
it  the  lava  and  other  ejc^^ed  matters  generally  pafs ;  though 
k  fometimes  burfts  from  the  (Ides,  and  even  from  the  bottom 
of  the  mountain.  Sometimes,  alfo  the  crater  falls  in,  and  ir 
effaced.  In  eztinguiihed  volcanos  it  is  often  filled  with  wa- 
ter, and  forms  thofe  lakes  that  arc  obicrved  on  the  fummita 
of  various  mountains. 

^  3.  Both 
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yet  exift,  but  likewife  where  no  fubterraDC- 
ous  fire  is  now  known.  Yet,  according  to  our 
opinions,  they  cannot  be  produced  but  by  means 

of 

/ 

3.  Both  thecrater,  and  bafis  of  iiiaiiy  TOlcaooi;  confiftof 
lavas y  either  folid  and  intire,  or  decompofed,  nearly  as  low- 
as  the  level  of  the  fea  :  but  they  finally  reft  upon  gmnitf^  ai 
the  volcanos  of  Peru ;  or  on  Sbiftus^  as  the  extinguilhcd  vol- 
canos  of  Hejfe  and  Bohemia ;  or,  finally,  on  lime^fteine^  as  thole 
of  Silejiay  the  Vicentine  Mps^  and  mount  Fefuvius  in  Italy. 
The  decompofed  and  undccompofed  lavas  form  irregular 
firata,  that  are  never  parallel  to  each  other;  and,  beftdes 
iran^  of  which  th^  contain  from  20  to  2$  per  eeuim  fu^bur^ 
and  fome  fragments  of  copper,  antimony^  and  arfinic^  they 
contain  no  other  ores. 

4*  The  immenfe  quantities  of  matter  thrown  up,  at  dif* 
ferent  periods,  by  volcanos,  without  lelTening  the  apparent 
bulk  of  their  mountains,  (hew  that  the  feat  of  thefe  firei 
muft  be  feveral  miles,  perhaps  hundreds  of  miles,  below  the- 
furface  of  the  fea ;  and  in  fa^  there  are  records  of  vari- 
ous volcanic  exploilons  under  the  bottom  of  the  fea,  one  of 
which  happened  a  few  years  ago  near  Iceland.  And,  as  hron 
makes  from  f  to  :^  of  all  thefe  ejed^ions,  we  may  iirfer,  that 
the  interior  parts  of  the  earth  confid  chiefly  of  this  metal, 
its  ores,  and  thofe  (lones  that  contain  it,  whofe  greater  or 
lefTer  dephlogiilication  in  -  different  parts  may  caufe  the 
variation  of  the  magnetic  dire^ion  in  various  places  of  tht 
globe. 

5,  It  is  well  known  that  martial  pyrites,  being  moifteoed, 
acquire  heat,  and  if  there  be  the  concourfe  of  pure  air,  it 
will  buril  into  adiual  £ame;  but  when  there  is  no  fuch  com* 
munication,  we  may  fuppofe  that  the  heated  pyrites  may  be 
in  contad  with  Uack  wad  (pag.  859),  and  petrol  (Sed.  236. 
and  that  the  flame  may  be  fed  by  the  vital  or  dephUgifticated 
etir  that  is  produced  -^om  thofe  fubdances  which  are  knowif 
to  afford  it,  in  the  fame  manner  as  nitre  is  employed 
to  entertain  the  flame  in  the  modem  manufadbories  of  vitrieiic 
acid. 

6.  As  to  the  explofion  or  eruption  of  the  melted  and  fcorificd 
matters  thrown  out  by  the  volcanic  mouths,  it  may  naturally 
arife  from  large  quantities  of  water,  which  «nter  by  ibrni 

cracks, 
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of  fire.  Thefe  are  not  properly  to  be  called 
natural,  fince  they  have  marks  of  violence^ 
and  of  the  lafl  chapge  that  mineral  bodies  cati 

fuffer 

-  *       ■       ■■•■     -  ■  ■      ■         I  ■ 

cracks,  and  hollow  communications ,  formed  by  the  weather- 
ing of  the  interior  veins  of  foft  fabftances  •between  the  moun- 
tains and  the  fea,  rivers,  or  fources  of  water,  in  the  nei^-^ 
bourhood  of  them  ;  or  elfe  the  water  may  be  naturally  pro- 
duced within  thofe  enormous  cavities  on  the  infide  of  the  vo!-^ 
canic  mountains;  (ince  it  has  been  lately  difcovered  (or  atleaft 
aflerted)  by  feme  naturalifts,  that  this  fluid  fubftance  may 
be  formed  by  the  intimate  union  and  deflagration  of  inflame 
mahli  and  dtphlogtjlicaud  air. 

7.  If  the  mafs  of  the  water  be  fufRciently  great,  it  will 
cxtinguifli  the  Are  that  had  been  lighted*  On  the  contrary, 
if  the  water  be  in  a  lefs  proportion,  it  will  fuddenly  be  con- 
verted into  vapour,  whofe  elaftic  force  is  known  to  be 
feveral  thoufand  \vmt%  greater  than  that  of  gun-powdef. 
If  the  fuperincumbcnt  weight  be  too  great,  it  may  caufe 
earthquakes  ;  but  it  will  propel  both  the  melted  and  diluted 
matters  laterally  towards  the  mouth  of  the  volcano,  where, 
meeting  with  the  lead  refidancc,  it  will  expel  them,  together 
with  all  the  unmclted  flony  mafles  it  meets  with  in  ttt 
paflrage« 

8.  It  is  eafily  conceived,  that  before  the  denfe,  foaked, 
and   fufed    matters    be   ejc£led,    the   expanded   air   of  the 
volcano  will  firft  be  forced  out,  and  carry  with  it  the  afhei 
and  loofer  ilones  adhering  to  its  fides  and  crater,  as  have 
been  oblerved  by  eye  witoefles,    and  various   hidorians,  t6 
great  diftances.    In  the  explofion  of  Vefuvius,  on  March  31', 
1767,  there  were  large  blocks  of  (lone,  above  jo  tons  or 
40,000  pounds  weight,  blown  above  200  feet  high  according 
to    Hamilton,    and    1200    feet   according  to   de   la   Torre. 
Bergman  fpeaks  of  a  rocky  block  of  about  1000  cubic  fcrt 
thrown  tOvihe  diflance  of  half  a  Svvedifli  mile.     The  afbei  of 
the    eruptions,    in    1631,    went    fo   far    as    Ragufa^    Sar* 
dinia^  and  even  to  Conjiantlnoplfy  ns  Braccini  aflerts,  quoted 
by  B.  Dietrich,    in  his  notes  to  Ferher*s  Letters^  where  tn 
account  of  the  prodigioui  quantity  and  varieties  of  thefe  vol- 
canic ejections  may  be  feen. 

9.  Biert 
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{uSct  without  the  deilrudlion  of  the  world  j 
nor  are  they  artificial  according  td  the  univer- 
fally  rceeived  meanirig  erf  this  w^otd.     Wheri 

wd 


•-^ 


9*  But  the  bafaltesy  attiong  thefe  volcanic  produdi,  ^e- 
ferves  to  be  roeotioned  id  a  more  particular  manner.  '  Our 
author  thought  that  they  belonged  to  a  very  different  kind, 
and  confounded  them  with  the  flioerU,  at  appears  by  his  jii 
and  following  fedions,  at  p.  ioy,  and  following,  of  his  edi- 
tion, where  he  called  the  Shoerf,  or  Lapis  Corneus  of  ff^al* 
lerius*s  lirft  edition,  by  the  naine  of  Sa/altes*  Bergman,  iii 
the  SeSt.  120  of  his  Sdagraphia^  pointed  out  this  im^ 
propriety,  which  has  been  corrected  in  the  prefent  edition. 

10.  Pliny,  in  his  36  book,  chap.  7,  afferts,  that  the 
bafaltic  ft^nt  had  been  difcovered  by  the  Egyptians  id 
Ethiopia ;  adly,  that  the  name  of  Ba/aitet  had  been  given  t6 
it ;  and  3dly,  that  it  poiTeflcd  both  the  colour  and  hardnefi 
of  iron, 

11.  Bergman,  Guetard,Kirwan,and  other  pbilofophers,feent 
to  have  decided,  upon  very  plaufible  reafoiis,  which  the  fird 
named  philofopher  has  judicioufly  expofed  in  his  Treatife  de 
ProduSiis  Vulcanlci$^  that  the  bafaltes  have  been  formed  in: 
the  humid  way^  from  the  fluid  matters  formerly  ejeded  by 
volcanosr   but  Defmareft,   Ferber,  Baron   de   Dietrich,    dc 
St.  Fond,  and  other  learned  men,  are  of  opinion,  that  the 
formation  of  thefe  wonderful  mafles  were  produced  via  ficCd^ 
from  the  melted  or  fufed  matters  eje6ted  by  th«  fame.vuU 
canos.    The  bafaltic  fiibdance  is  indeed  far  from  the  true 
vitreous  ftate ;  and,  when  urged  by  fire,  it  runs  into  a  black 
glafs,  whofe  texture  has  not  the  leaft  rcfemblance  to  that  of 
i|ts  crude  ftate. 

12.  Bafaltes  are  found  in  fwo  or  three  general  forms) 
cither  amorphous  in  maffes  of  all  fizes  and  thicknefs.  Some- 
times lamellated  like  ilate,  and  of  large  dimenfions,  and 
at  other  times  very  thick,  forming  folid  blocks  from 
the  fmalleft  iize  to  that  of  the  whole  mountains.  The 
trapp,  already  mentioned  in  Se6l.  410,  is  of  this  kind. 

i3»  The  moll  remarkable  bafaltes  are  thofe  of  a  columnar 
form  ;  they  are  properly  p^lyhidrical  and  polygonal,  being 
compofed  of  flat  fides,  which  form  a  great  variety  6( 
Angles  between  themfelves  i  but  they  cannot  be  called  crjftal* 
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wc  perhaps  in  future  times  by  new  dlfcovercd 
means  may  be  able  to  find  out  of  what  fort  of 
earth  flones  are  compounded^  we  (hall  (iA[  be 
forced 

i/eti,  becaiifc  they  never  cxiiibic  any  regular  flg^l^e  or  fym' 
metrical  difpoficion  of  parts,  and  of  coitrfe  ihey  cannot  b* 
ranked  among  crxflith  or  n^alUftd  bodies.  Some,  ihougl* 
very  rare,  have  a  cylindrical  form,  like  columns,  fo  that  th* 
tranfvcrfc  feflion  ij  a  true  circle,  and  even  lonic  havc'becr* 
found  of  a  flattened  fliape,  hating  an  ellinfoide  tor  (heir  lateral 
fecial). 

Thcfc  poly^nul  column*  confift  of  many  fJdei,  from 
J  to  II,  unci  fometimei  more,  feldom  foriniiig  flmil.ir 
anglctj  and  as  to  their  fize,  they  vary  ver)-  much.  Some 
■  re  found,  though  very  rarely,  fo  Onail  ai  to  deferve  the 
name  of  miniature,  vix.  from  4  to  j  ttnihs  in  breadth  to 
one  inch  and  a  half  in  length  ;  btit  the  moil  common  fized 
ones  arc  from  ;  to  1 1  and  more  inches  in  diameter,  and  from 
I  to  16,  j;,  and  jo  feet  high. 

i,V  Bergman  alTeits,  thai  bafaltic  coliimni  have  been  found 
of  JO,  40,  and  more  feet  high,  nnd  of  enormoui  thickncfi. 
Alany  of  great  dimenfioni  are  found,  as  Fauja*  menthiiil, 
near  the  calllc  of  Befiide,  and  in  the  mountain  of  Chenevari, 
m  the  proTince  of  Fivtrah  in  France,  meafuriag,  3  \ff*t  In 
ihickneft,  and  i{  or  t6  feet  long.  There  are  othen  Hill 
more  voluminous  in  the  JiMfaHli  of  Fflai  in  jfuvtrgnt,  in 
the  flate*  of  Venice,  chiefly  about  yUtma  in  Siciij,  and 
in  the  protince  of  /tiitrim  m  Ireland.  One  oftogonal  prifm, 
from  ihii  lail  place,  ii  kept  in  the  Bril'/?>  Alufium  of 
Loadoo,  whofe  weight  via  giieifed  by  Brimnich  to  be 
about  1300  pouods,  and  no  doubt  but  much  larger  Hill  may 
be  found  in  the  fame  and  other  place*. 

1;.  Solid  boH'ti,  or  globca,  and  even  of  an  oval  form^ 
have  been  found  alfo,  formed  out  of  the  bafsltic  fubAunce. 
Some  of  an  uniform  mafi,  and  others  compofed  of  concentric 
cfuitt,  which  may  be  fcparaicd  by  the  blow  of  a  hammer. 
A  Urge  and  very  fingiiliir  one  of  this  kind  11  reprel'cntcd  in 
the  laft  plaie  of  the  volcanic  Afirurai»gf  0/  fauj"i  lit  Ss, 
/iiitij  ptinted  in  I7S4.  The  natural  procefi  by  which  poli- 
gonoui  bafahes  lometimci  become  ot  a  fpherical  form,  bf 
letiiig  their  cofiiei  >,  v.  ai  drft  obferved  by  McfTicun  the  Miit- 
X  n  n  quU 
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forced  to  ftop  at  the  furface  of  them,  and  be 
contented  with  knowing  that  they  contain  a 

little 

^!.is  de  Laizur^  Beffhriy  and  Delarhre^  in  the  mountains  of 
Auvcrgne  in  France.  See  the  account  given^  by  tbi  Utfl 
named  gentleman^  in  Journal  dc  Phyfiquc,  for  Auguft  1787, 
p.  I35, 

16.  Another  fort  of  bafaltes  fliews  a  fibrous  tezturCy  Iik« 
the  Afbcftus,  though  their  colour  and  conoponent  parts  are 
hke  thole  already  dci'cribed. 

17.  But  the  iT>o{l  numerous  columnar  bafeltes,  in  Tarions 
countries,  arc  of  the  articulated  kind,  each  confifting  ti 
vci^ny  fnialler  prifms  of  a  (horc  and  iimilar  form  in  their  fideS| 
difpofcd  into  the  fame  number  of  angles,  and  under  tlie 
fame  angular  inclination  to  one  another,  terminated  by  two 
horizontal  perpendicular  bafes,  of  which  one  is  concave  and 
the  other  convex,  having  a  round) Qi  prominence  in  the  mid- 
dle, which  fits  exa£tly  on  the  hollow  of  the  next  prifoi. 
Thefe  polygonoi  s  prifms,  or  columns,  ftand  uptight,  and 
fometimes  vnrioufly  inclined  to  the  horizon;  theyAandveiy 
clofe  to  one  another,  leaving  only  fome  chinks  between 
themfelves,  which  feldom  exceed  the  breadth  of  4  or  j 
tenths  of  nn  inch,  and  are  filled  for  the  mod  part  with  a 
calcareous  fpar,  that  often  covers  each  pri(m  like  a  natural 
Yarnifh. 

18.  This  circumftance  demonftrates,  that  the  volcanic 
lavas,  which  formed  thefe  bafaltic  prifms,  were  firft  in  a 
foft  flate,  and  that  either  by  limply  cooling,  or  by  the  eva- 
poration of  fome  fubtle  mixture,  they  contracted  thfeir  di- 
menfions/ forming  themfelves  into  all  the  varieties  of  polygo- 
nous  prifms ;  fuch  as  we  obfcrve  in  various  iimilar  circum- 
ilances.  That  kind  of  Indian  ware  from  China  and  Japan, 
whofe  outfide  furface  is  cracked  into  various  fmall  polygons, 
may  ferve  as  a  fample  in  miniature  of  thefe  phaenomeua :  and 
I  have  feen  a  gcoup  of  white  artificial  cryflals,  which  af* 
fumed,  by  cooling  in  the  oven,  a  bafaltic  form.  This  Jaft 
has  been  already  mentioned  by  Sir  Wm.  Hamilton  in  the  id 
part  of  Phil.  Tranf.  for  1786,  p.  37^. 

19.  The  calcareous  fpar,  juil  now  mentioned,  fecm  to  dc» 
mouflrate  alfo,  that  when  theie  volcanic  fluid  fubftances  were 
fettled^  ao.d  bad  been  already  contracted  in  their  dimeniioas, 
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little  iron*    Mean  while  I  cannot  omit  them 
here,    iince  I   have  confidered   the   petrefac- 

tions} 


■**i 


they  hare  then  been  overflowed  by  an  inundation  of  diflblve^ 
calcareous  earth,  which  covered  their  furfaceii  and  filled 
their  chinks  with  thofe  fparry  incruflations.  The  fame 
Sir  Wm,  Hamilton,  to  whofe  zeal  we  owe  great  elucidationi 
on  thefe  fubjeds,  affirms^  that  the  lavas,  which  happened  to 
run  in  their,  fluid  (late  to  the  fea,  from  the  Etfuif  and  from 
the  other  volcanic  mouths  in  the  iilands  of  Lipari^  have  af* 
liimed  the  fonh  of  pfifmatic  bafaltes. 

20.  This  regular  and  clofe  correfpondence  of  thofe  pieces, 
thkt  form  the  horiaontal  furface  of  the  bafaltes  among  them« 
felves,  muft  leffen  the  furprize  of  thofe  who  travel  in  Italy^ 
when  they  behold  the  mauy  and  extenfive  parts  of  the  Via 
Jlppia^  and  of  other  antient  pavements  ilill  remaining,  through 
many  miles,  in  various  roads,  in  the  neighbourhood  of  Rome, 
and  other  parts,  formerly  inhabited  by  the  Romans*     Thefe 
old  pavements  are  compofed  of  large  brown  or  blackifh  an* 
f;ular  (lones,  fo  well  adapted .  to  each  other,  that  it  fliould 
Inquire  an  immenfe  labour  to  be  framed  by  art ;  but  the  Rod- 
mans undoubtedly  got  them  in  this  form  from  fomc  bafaltie 
quarries,  fuch  as  have  been  lately  discovered  in  various  parts 
of  Italy.     Nevertheiefs,  the  labour  and  expence,  of  extradl* 
sng,  carrying,  aud  fitting  them  to  their  public  roads,  muft 
have  been  extremely  toiUbmc.     The  greateft  part  of  thofift 
large  tradts  of  fimilar  volcanic  productions,  not  only  iu  the 
Irifti  county  of  Antrim,  but  thofe  of  Vivarais  and  Auvergne 
in  Fran<!e,  in  Italy,  and  in  Germany,  as  well  as  in  various 
other  provinces  of  Europe,  afford  certainly  the  fame  convex 
niency  for  paving  modern  roads;  but  in  all  probability  they 
never  Will  vie,  at  lead  by  their  durability,  for  fo  many  cen- 
turies to  come,  with  the  Roman  ones.    The  ancient  under- 
takings, even  after  io  many  ages,  dill  appear  to  have  been 
made  on  a  gigantic  fcatc,  whilll  the  moil  magnificent  at- 
tempts of  our  times  only  feem  to  be  like  the  work  of  a  rac<^ 
of  puny  pigmies,  in  comparifon  to  the  antient  monuments. 

£alaltes  are  of  various  colours  ;  for  the  mod  part  brown, 
or  black,  of  did'erent  (liades^  fonie  of  as  deep  a  bla^k  as  the 
bcft  ebony  \  fome  are  blueijh^  grccnij?)^  grey^  and  of  an 
•chreons  jiUmu^  cr  tcddijh  colour;  fome  are  variegated  with 
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tions ;  and  therefore  I  win  enumerate  (bme 
cf  them,  according  to  their  external  marks. 

iinall  fpots  of  whiti(h  Iboerlf,  and  of  diferent  colofort ;  and 
feme  are  tranfparent  like  g|ia&,  which  laft  a«e  employed  with 
ftccefs  in  blaakglafs  manufadoriesi  for  maknug  bottles*  Ta 
this  lafl  belong  the  Lapis  OhfidifMus  of  Flinyt  the  IJkmSi 
Agate  of  tl^e  next  Sedion,  and  the  Lafit  GaUmafeius  hom 
Peru,  in  the  Spaniib  America,  whicb  by  its  bemitiful  lilacl> 
iiefs  affimilates  to  a  large  black  bird  of  \\m  ciow  kind  » that 
country,  called  Gallinafo. 

21.  Mr.  Latrobe  told  me  that  he  had  kea  favlI^perLoii- 
4ia,  in  the  manor  of  BertMfJorff  near  Htrrnbuif  the  chief 
lettlemcats  oi  the  Moravian  brethren,  a  rod  of  gnmitt, 
which  apparently  burfts  afunder  by  a  vein  of  coactntric 
ftafaltes.  This  feems  to^  have  a  communicationr  with  a  conic 
hill  of  confiderable  height,  caUed  the  Hutbtrg^  whiakr  eoa« 
'fids  of  ba^iltes  covered  wkh  mouidi  and  has-  feveial  paitiet 
of  bafaitte  eoUimns  at  the  top :  the  aountry  all  aroiBid  is 
covered  with  large  blocks  of  granite* 

23.  There  are  alio  found  bafiikes,  with  other  varioiit  ea»- 
traneous  bodies,  inclofed  in  their  mafles,  which  equally  (hew 
the  fiifed  ftate  they  had  originally  (differed;  anaong  thefe  aia 
cryftallizcd  Jhotrls^  both  white  and  black,  cakareout  fpar$f 
%eoliiiSf  cryfolites^  fophyrs^  garnets^  pieces  of  porphyry^  gra- 
niu^  and  of  other  ilones.  But  the  flioerls  and  white  garnets 
that  are  found  imbeded  within  the  mafs  of  bofaltes,  they 
teem  rather  formed  via  Jkca  ^  ao  Ferber  aierts,  ia  his- 
ilewnth  Ittur. 

24,  The  mafs  which  is  formed  into  the  bafaltic  ihape, 
feems  to  be  of  the  feme  very  kind  of  the  lava>;  but  more 
elaborated,  perhaps  by  a  longer  boiling,  baking,  or  roafting, 
on  the  bowels  or  bottom  of  the  vulcanic  crater*  Bergman,  who 
analyfed  various  malTes  of  bafaltes,  found  that  at  a  m/i/MMy 
their  component  parts  confifk  of  j2  parts,  or  hundreds  of 
filicfous   far  thy    r^  of  argillaceous;     8-  of  mild  cakareom 

earthy,  and  25  of  iran.  And  Faujas  de  Saint  Fond  gives  the 
following  proportions^  viz.  46  o(  Jiftctous^  30  of  argillacioMSf, 
10  of  calcareous  I  6  of  mogrufian  earth  \,  and  S  of  iVmi.  Tha 
Editor* 
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A.  Iceland  agat,  jlchaies  IJIandicui  niger. 

It  is  black,  folid,  and  of  a  glafl'y  texture; 
but  in  thin  pieces :  it  is  greenllh  and  femi- 
tranfparent  like  glafs  bottles,  which  contain 
much  iron.  The  mod  remarkable  is,  that 
fuch  large  folid  mafTes  are  found  of  it,  that 
there  is  no  pollibility  of  producing  the  like  ia 
any  gL-ifshoufe. 

It  is  found  in  Iceland,  and  in  the  inland  of 
Afcenfion.  The  jewellers  employ  it  as  an  af;at, 
though  it  is  too  foft  to  refift  to  wear.  See  N"  ii 
^ the preceSng  note ;  and  p.  473,  and  p.  923, 


SECT.  439.    (296.) 


f. 


B.  RheniOi  millflone,  Lapis  molaris  Rhenanus, ' 
Is  blackilh  grey,  porous,  and  perfcftly  re- 
Icmbles  a  fort  of  flag  produced  by  Mount 
Vefuvius.  If  I  am  miOaken  in  this,  I  hope 
that  fomebody  elfe  will  delcribe  the  conftr- 
tucnt  parts  or  this  millAone. 


A 


SECT.    440.    (297). 
Pumice  (lone,  Pumex  [<•]. 


It  is 


[/]  The  imcnice  flone,  or  Bim/ftin  of  the  Germanj,  ii 
father  a  volcanic  ejc^iou,  than  a  volcanic  proUudioo.   It  ii 
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It  IS  very  porous  and  bliftered,  in  confequence 
of  which  it  is  fpecifically  very  light.  It  re* 
fpfpbles  that  frothy  flag  which  is  prpdupcd  in 
our  iron  furnaces. 

I.White. 

2.  Blacky 

The  coloujr  of  the  firft  is  perhaps  feded  or 
bleached,  becaufe  the  fecond  kind  comes  in 
(hat  (late  from  the  laboratory  itfelf*^  viz,  the 
yplqanos, 


SECT.    441.    (298.) 

D.  Pearl  flag.  Scoria  conflantes  globulis  viireis 
cdnglomeratis. 

of  a  white^  reddi/h'brown^  grey^  or  black  colour.  Its  con- 
fiAence  is  rpugh  and  porpus,.  ponfifling  qf  {lender  fibrei 
parallel  to  each  other  ;  is  very  light,  and  fo  that  it  fwims  on 
/water,  and  difiicultly  gives  fire  with  (leel.  It  feems  to  have 
originally  been  an  a(beflos  <Jecompofed  by  the  a^on  of  fire; 
but,  oh  obferving  thie  afppearance  of  that  glaffy-flag  produced 
in  the  iron  furnaces,  which  quite  refembles  the  pumice-done, 
and  is  produced  from  the  calcareous  fluxes  to  help  the  fufion 
of  the  ore,  it  may  rather  be  attributed  to  that  kind  of  froth 
which  mufl  be  formed  at  the  top  of  the  fufed  matters  in  the 
volcanic  craters.  loo  parts,  according  to  Bergman,  cootain 
from  6  to  15  of  magneiia,  with  a  fmall  proportion  of  caU 
careous  earth,  and  the  moft  part  of  filex, 

Mf.  Dolomieu  has  lately  diicovcred  at  StrtmboU  another 
fort  of  pumice y  which  feerps  to  be  a  ferrugiqeous  granite, 
altered  by  fire. 

The  pumice-fione  is  commonly  employed  to  rub  fmooth 
and  polifti  the  furface  of  metals,  wood,  paflcboard,  ftonc, 
and  of  other  matters,  as,  by  the  harlh  and  brittle  particles  of 
its  fuLil^ncc,  it  carries  off  the  crull  and  inequalities  of  the 
iurfdcc  that  is  wantjng  to  be  evened  and  fmoothed.  TbeEditot* 

Is 
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Is  compounded  of  white  and  greenifli  glafs 
particles,  which  feem  to  have  been  congluti- 
nated  while  yet  foft,  or  in  fufion.  It  is  found 
on  the  ifle  of  Afcenfion. 


SECT.    442.     (299.) 

E.  Slag-fand  or  afhes.     Scoria  pulverulenta^ 

Cineres  Vulcanorum. 

This  is  thrown  forth  of  the  volcanos,  in 
form  of  larger  or  fmaller  grains^  It  may 
perhaps  be  the  principle  of  the  Terra  Puz- 
zolana  (Seft.  342.  ii.),  becaufe  fuch  an  earth 
is  faid  at  this  time  to  cover  the  ruins  of  Her- 
culanum  near  Naples,  which,  hiftory  informs 
us,  was  deftroyed  by  a  volcano  dp  ring  an  earth- 
quake^ 


SECT.    443-    (300.) 

Observations  on  the  preceding  Slags  [/]. 

It  feems  as  if  we  could  not  go  any  farther 
in   the  arrangement  of   bodies   belonging   to 

the 


£y  ]  The  fubfl<)iiccs  cjctftcd  by  volcanos  arc,  phloglfticatcd^ 
fixedy  and  inflammablf  ah- ;  tu^ter,  ajhfs^  pumice  ftones^  Jlones 
that  have  undergone  no  fHlion,  and  lavai.  The  water  pro- 
cecdls  partly  from  the  condcnfed  vapours,  and  partly  from 
the  combination  mentioned  at'N^  6  of  the  lad  note  [^/j,  or  at 
lead  from  that  which  has  caufed  the  explofioni  as  already  de- 
fcribed  in  the  fame  note. 

Non4  if 
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the  mineral  kingdom,  than  to  the  black  moul4 
(Se£l.  436.)  »nd  the  flags,  as  being  the  ex- 
tremes. 

However,  if  thefe  flags  likewife  decay,  and 
in  length  pf  time  become  an  earth,  which 
poflfibly  may  happen  ;  there  is  then  a  new 
fubftance  beyond  them,  which  however  may 
return  back  and  circulate  again  in  fooie  known 
form.  It  is  obvious  how  the  old  heaps  of  flags 
from  the  iron  furnaces  decay,  and  at  laft  pro- 
duce vegetables,  which  cannot  be  afcribed  to  4 
black  mould  alone  carried  thither  by  the  wind* 
The  fame  may  perhaps  happen  with  the  na« 
tural  flags  in  the  open  air ;  but  we  do  not  know 
if  it  is  fq,  nor  what  different  forms  this  and 
every  other  earth,  which  circulates  in  animals 

and 


■y  ■'*'■■  t     '■'  ■."     '  '  '■  *' 


If  the  a(hes  of  the  volcano  are  plentifally  moiftencd  with 
water,  they  produce  that  kind  of  tufa  or  topbi^  iraai^  and 
fori^  all  which  are  nearly  of  the  fame  kind.  Great  heaps  of 
iufa^  or  Ufbi^  are  found  in  Italy,  forming  various  hilU« 
and  covering  large  tra£ts  of  land,  from  whence  it  is  cut  and 
carried  for  making  the  walls,  vaults,  and  upper  ceilings  of 
houfes ;  it  is  a  very  foft  kind  oEilone,  extremely  advantageous 
for  thefe  purpofes,  on  account  of  its'  fmall  weight,  and  of  being 
eafily  cut  iqto  any  form*  The  inhabitants  of  Umbria,  and 
pthcr  parts  of  Italy,  dig,  with  very  little  labour,  various 
fubierrancons,  corndores,  and  large  excavations  under  earth| 
^here  they  keep  wines,  and  many  provifions  quite  free  from 
the  irregularities  and  exceifes  of  teipperature.     $€$  tbc  notef 

Tlic  lava,  according  to  Kirwan,  is  the  immediate  produce 
of  liquefat^Vion,  or  vitrification,  by  the  volcanic  fires ;  and 
muft  be  diftinguiflicd  from  their  other  produdions  of  tbc 
fame  ejcfted  at  the  fame  time,  having  bceq  affc^ed  by  thq 
Tyater,  either  in  a  liquid  or  fluid  (late. 

All  lavas  are  more  or  lefs  magnetic;  give  fire  with  ftccl, 
f\xe  generally  of  a  granular  texture,  ^nd  fufible  ferjfe.    Moft 
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Bnd  vegetables,  further  aflumes.  However,  iti 
fuch  circumftances,  as  their  particles  become 
or  are  already  very  minute,  and  moft  part  of 
the  phlogifton  becomes  volatile,  when  adcd 
upon  by  heat  or  fire,  it  feems  probable,  that, 
by  a  flow  fepartion  of  the  phlogifton,  or  a 
union  by  means  of  falts,  this  earth  is  more  apt 
to  become  a  clay,  provided  it  is  not  by  any 
previous  revolution  laid  in  fuch  places  as  to 
change  it  into  flate,  pit-coal,  &c. 

If  at  any  time  it  fliould  happen  that  a  vol- 
cano (hould  burft  out  of  a  mountain,  whole 
{Irata  we  knew  before,  we  could  at  leaft 
imagine  fome  reafons  for  tliis  wonderful  efFeft. 
However,  the  learned  would  nevertheleff,  per- 
haps, want  fome  knowledge  about  the  fub- 
fiances:. 

of  ihem    are   ilecompofable    hy  long   cxpnfiire   to   the    a 
foonrr  or  liter,  according  to  the  proportion  of  iron  and  c 
Careous  earth  ihey  contain  ;  and  according  as  Ihcy  were  mi 
at  Icfi  perfeaiy  melted.     By  the  oblervations  of  Sir  WiUiain  J 
H^kmilion,    the  hvi  tif  ft/uvits  form*  one  or  two  feet  oC  I 
mould  in   looo  yeart.     This  bed  being  aftei wardi  tavcredl 
with  frefh    laira    from    another  explulion;    and    [bia,    afterl 
tnouldering  by  thofe  of  flill  Inter  eruptions,    affords  fon 
growid  for  calcubting  the  age  uf  the  volcano,  it  Icall  withtit  I 
ecrinintimiti.    Rectipero,  a  canon  of  the  cathedral  of  Catanix  1 
ID  Sicily,  fays,  that  if  it  be  allowed  to  judge  by  the  number 
of  the  Uvm  found  in  Mount  Etna,  difpofed  i»  altcrnnic  tlrata 
witb  vegetable  earth,    there  mull   have  been   the   (pace  of 
)  4,000  years  10  be  formed  frum  ibc  dccpcfl  m  the  upper 
one. 

Lavas  may  be  reduced  to  ihefc  3  varieticj,  vh.  cillular, 
tompafi,    and  viinaut.      The  ttllniar   iinderwent    only   the  , 
firil    and    loweft    dtgree    of    f  11  fion,    being    jurt   inoUilM  ~ 
and  healed  lu  expell  the/«  air  coi.taiaed  in  the  argiCceoi 
icici.    HcuLc  they  abouad  in  fniall  cavities  ariliog  fro 
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ftances  of  the  ftrata,  ahd  the  manner  of  their 
formation ;  fince  in  this  circumftance  water 
and  other  obftacles  have  hindered  people  too 
much  from  making  the  due  obfervations 
'  thereon. 

'Meanwhile,  the  more  we  confider,  on  the 

one  part,  all  the  modification  and  alterations 

the  earths  undergo  by  means  of  fire  and  water, 

'  by  the  free  or  impeded  accefs  of  the  air,  by  the 

volatility    and    attraftion    of   the    acid    falts, 

'whereby  are  produced  folution  and  hardening, 

'  compofition  and  feparation  ;  and,  on  the  other 

^part,  refleft  On  the  fliortnefs  of  a  man's  life, 

'  perhaps  alfo  dedicated  to  other  bufinefs,   on  the 

'difficulty  ofobferving  the  fubterraneous  cfFe£ts, 

and 

■  I  _ ^  

the  expanfion  of  that  air,  after  it  had  recovered  its  elaAi& 
fiate  ;  on  this  account  they  are  often  fo  light,  as  to  float  fbr 
feme  time  on  water,  and  have  been  mi(^akep  for  puaiice« 
ftoncs.  Their  colour  is  black,  grey,  brown »  or  reddifh 
brown ;  and  their  cavities  arc  even  filled  with  cryftalii* 
zations :  of  this  fort  is  the  black  cellular  mill  flone  of  the 
Rhiniy  mentioned  in  Sed.  439. 

Thefc  ftoncs  contain  from  45  to  50  ptr  cent,  of  filex ;  firom 
1 5  to  20  of  iron ;  4  or  5  of  pure  calcareous  earth ;  and  the 
remainder  is  argilL 

The  compaSi  lavas  have  undergone  a  more  perfed  degree 
©f  fnfion  ;  yet  they  are  not  entirely  def^itute  of  cavities, 
which  contain  finer  cryflals,  or  pieces  more  perfectly  vi- 
trified ;  their  colour  is  black  or  brown  ;  their  fradlure  is  ftill 
obfcure  and  not  glafly,  as  the  ftones  themfelves  arc  opake* 
If  not  cracked,  they  give  a  clear  found  when  ilnick.  Their 
•  conftituent  parts  are  the  fame  as  the  preceding  ones.  The 
iilual  fiuxes  attack  them  with  difficulty ;  and  microcomic  fait 
has  fcarcely  any  power  over  them. 

The  vitreous  lava  has  been  more  compleatly  melted,  and 
forms  vitrifications  of  dificrent  coloursi  generally  black  or 

afhr 
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and  on  feveral  things,  which  prevent  the 
making  difcoveries,  by  which  we  might  find 
0\}t  Iqme  eafier  means  to  attain  true  knowledge 
by  judicious  experiments ;  the  more  we  (hall 
find  what  is  wanted  to  form  mineral  fyftems, 
and  for  this  realon  be  apt  to  excule  the  faults 
pf  thofe  which  have  been  hitherto  publifiied. 

From  thole  who  of  themfelves  are  fufcep- 
tible  of  thefe  fentiments,  I  fuffer  with  pleafurc 
that  judgement,  whjch  I  am  myfglf  ready  to 
pronounce  upon  this  Eflky : 

Tranfeat  cum  ceteris. 

afii-colourcd,  rarely  blue  or  greenifh.  According  to  the 
analyfis  made  by  )iergman  of  this  lava,  it  afforded  49 
fgr  ctnt.  oi  JiliX^  35  of  argW^  4  of  pure  caUarfous  earthy 
aod  12  of  iron^  Another  fpcciinco  from  the  Lipari  iflaDds, 
afforded  69  of  iilex,  22  of  argill^  and  9  of  iroo.  Thefe 
lavas  melt  very  difficultly  per  ft.  The  bUck  AgaU  of  Iceland^ 
deicribed  in  Se6l,  43^,  called  otherwifc  the  Lapis  < tbfidianui^ 
^XkAPiidra  de  Galltnafo^  mentioned  in  N^  21  of  note  [^]  to 
pag.  916.  is  of  this  kind  uf  lava,  and  has  the  fame  component 
parts. 

The  harder  fort  of  pitch  flone^  which  gives  fire  with  (leel, 
belongs  to  this  fpecies.  This  flone  is  of  a  grcyifb,  greenifli, 
black,  red,  ojr  brown  colour ;  has  a  glafly  appearance,  of  a 
(emi-vit rifled  fubilanees ;  and  ii.eltt  eafily  perfg.  It  often 
contains  heterogeneous  fubllances.  Its  component  parts  are 
65  per  ant,  of  ftiex^  16  of  arg'til^  and  4  of  iron ;  the  14 
wanting  parts  were  didjpatcd  in  the  analylis  made  by  Wicg- 
kb,  as  Kirwan  alTcrts. 

The  beds  of   lava   are  deepeft    and    narrowed    in   the 

proximity  of  the  crater ;  and  broader  and  (hallowcr  as  they 

arc   more  dillant,  iinlefs  fome   valley   intervenes  ;    pumice" 

Jlone  and  afhcs  lie  l^ill  more  diilant.    From  thefe  obfervations^ 

^ys  Kirwan,  extinguiflied  volcanos  are  traced. 

The  Bafaltic  mountains,  which  are  very  common  in 
Sweden^  fcem  to  owe  their  origin  to  fub-marine  volcanos* 
Tie  Emtor.  .7 
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MINERAX^QGY, 


BY  GUSTV.  VON  ENGESTROM, 


I         D  E  S  C  R  I  P  T  I  O  N,  ^(T, 

§  I.  rxiH  AT  Science  which  reaches  us  the 
X  properties  of  mineral  bodies,  and  by 
which  we  learn  Ix>w  to  characterize,  diftin- 
guifh,  and  clafs  them  into  a  proper  order,  is 
called  Mineralogj.  This,  like  all  other  fciences, 
when  rightly  cultivated,  and  employed  to  its 
proper  end  (the  Public  Good),  famifhes  us 
with  many  ufeful  difcoveriea,  in  proportion  as 
it  increafes. 

§  2.  Though  mineralogy  has  been  ftudied 
for  fcveral  ages,  yet  its  progrcfs  has  been  very 

iiow. 

Some  learned  men  have,  indeed,  endea- 
Toured  to  bring  ii  into  fome  fyftematkaJ  order; 
But  as  the  paffion  for  only  coUefl:ing  minerals 
and  foflils  has  ftlH  predominated  over  that  of 
enquiring  itito  the  nature  of  the  fubjedls  them- 
felves,  ihey  have  for  the  moft  part  met  with 
but  very  little  fuecefs.  Thofe  who  were  mere 
ColU3on,  being  fuperior  in  number  to  the 
fcientsfic  merit  or  true  Mt/iere!ogi/fs,  and  having 
more  opportunities  of  getting  new  fpecimciis, 
were  mofl  of  thetn  not  fo  communicative  to 
the  latter  as  they  ought  to  have  been.  Some 
of  ihefe^  were  wholly  taken  up  in  gathering 
together 
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together  immetife  heaps  of  things,  feetning  zU 
moft  refolvecl  to  get  the  whole  of  Nature  into 
their  cabinets,  without  having  regard  to  any 
true  order ;  while  others,  propofing  to  corred: 
this  inconvenience,  would  pretend  to  fome  in- 
terior knowledge,,  as  if  that  had  beeu  a  coufe- 
quence  of  their  colleftion ;  ^nd  by  that-fell 
into  a  flill  greater  extravagance. 

All  this  certainly  hindered  mineralogiflfi 
from  improving  much  in  the  fcience ;  out, 
happily,  thofe  times  are  pjjft*  The  world  ts 
growo  more  reafonable  at  prefent,  and  Mi- 
neralogy feems  to  be  more  and  more  encou^ 
raged. 

The  great  utility  of  the  mineral  bodied 
already  known,  promiies  us  a  much  greater 
advantage  from  the  ftudy  of  this  fcience,  than 
the  mere  plcafure  of  colle&ing.  But,  in  prdef 
to  come  at  this  advantage,  we  ought  to  fearch 
into  the  very  principles  of  fhefe  bodies,  that 
we  may  be  certain  of  not  deceiving  ourfelve^ 
in  our  judgement  concerning  them. 

§  3.  As  the  principal  intention  of  culti- 
vating Mineralogy  is  to  difcover  the  neconomi- 
cal  ule  of  minerals,  it  is  neceflary  to  kno\^ 
every  mineral  body  in  regard  to  all  its  effefts; 
and  thence  to  determine  the  beft  ufe  it  might 
be  put  to*  A  Syftem  of  Mineralogy  thus 
founded  on  the  efFedls  of  its  fubjeds,  muft  be 
ynore  fcientifical,  (ince  it  always  has  in  view 
that  valuable  point,  their  application  to  Common 
Life.  And  lince  It  is  natural  to  the  human 
mind  to  adapt   every  thing  to  its  own  ad- 


vantage 
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vant^e  as  far  as  poilible,  fuch  a  fyftem  mud 
be  more  generally  received^  and  at  the  fame 
time  more  ea(ily  underftood,  as  it  includes  the 
mineral  bodies  in  a  lefs  number  of  clafles, 
orders^  &c.  by  which  the  memory  is  not. lb 
much  loaded,  as  if  only  their  furfaces  had 
been  defcribed. 

§  4.  This  being  granted,  let  us  confider 
what  difficulties  are  to  be  met  with  in  ejc-* 
amining  mineral  bodies.  Thefe  often  re« 
fern ble  one  another  in  their  external  appeaiv 
ances,  though  their  conftituent  parts  are  quite 
different,  and  confequently  make  them  ufeful 
in  different  ways.  Moft  of  them  require  alio 
to  be  changed  from  their  natural  form,  and 
even  often  dilfolved,  before  they  can  be  made 
any  ufe  of.  Their  figure  and  colour^  or,  in 
ihort,  their  furfaces,  are  therefore  not  folely 
to  be  depended  upon ;  we  muft  penetrate  into 
them;  and  they  muft  be  decompounded  ac« 
cording  to  the  principles  of  chemiflry. 

§  5.  By  examining  the  mineral  kingdom  in 
this  manner,  we  may  now  and  then  find  the 
fubjeds  of  our  experiments  (even  if  nearly  the 
fame)  to  differ  in  fome  of  their  effefbs,  which 
is  particularly  owing  to  the  difficulty  of  juftly 
determining  the  degrees  of  fire  employed ;  a 
difficulty  not  yet  removed,  but  which,  how- 
ever, ought  not  to  hinder  us  from  going  as 
far  as  pollibly  we  can,  fnice  we  lind  in  prac- 
tice, that  fuch  obflacles  are  often  remedied  by 
repeated  experiments ;  asd  of  thefe  we  ncvcT 
can  make  too  many,  if  judicioufly  performed. 

§  6.  Thia 
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§  6.  Tliis  method  of  ftudying  Mifleralogf 
wsts  adopted  a  conGderaible  time  ago:  but  Mr« 
Potty  at  Berlin^  has  brdught  it  to  a  greater 
perfection :  and  after  him  Mr*  Cronftedt,  in 
Sweden^  extended  it  yet  ferther,  fubmitdng^ 
every  mineral  body^  that  came  into  his  pof^ 
feilion^  to  chemical  experiments;  in  confer 
quence  of  which  he  afterwards  publi(hed  his 
Effay  towards  a  l^em  of  Mineralogy. 

§  7.  Thus  the  greateft  obftacle  is  removed  i 
the  heft  method  to  learn  Mineralogy  n  laid 
open,  iti  following  which  we  are  enabled  to 
tender  this  Science  more  and  more  perfefi. 
To  obtain  this  ehd,  chemical  experiniedts  are 
without  doubt  neceflary ;  but  as  a  great  paft 
of  the  mineral  kingdom  has  alfeady  be^  €t^ 
amined  'ih  this  manner,  we  do  not  wa»t  to  re- 
peat ^11  thofe  experiments  in  their  whole  ex« 
tent^  unlefs  fome  new  anfd  particular  phceno^ 
mena  fhould  difcover  themfelves  in  the  things 
we  are  examining ;  for  oftherwife  the  tediouf* 
fiefs  of  thofe  proceffes  might  difcourage  fbme 
from  going  farther,  and  take  up  much  of  the 
time  of  others,  that  might  be  better  employed. 
An  eafter  way  may  therefore  be  made  ufe  of^ 
which  even  for  the  mod  part  is  fufficient^  and 
which,  though  made  in  miniature,  is  yet  as 
fci^ntifical  as  the  common  manner  of  proceed* 
ing  in  the  laboratories;  fince  it  imitates  that, 
and  is  founded  upon  the  fame  principles^ 
This  confifts  in  a  method  of  making  experiments 
upon  a  piece  of  charcoal  with  the  concentrated 
jtame  of  a  candle  urged  hy  air  from  a  Blow- 

pipe 
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Pfpe[a].  The  heat  occafioned  by  this  is  very 
iotenfe :  and  mineral  bodies  may  be  thus  burned, 
calcined,  melted^  or  fcorified,  &c.  as  well  as 
in  any  great  work's^ 

§  8»  The  Blow«*pipc  is  in  common  u(e 
among  jewellers,  goldfmiths,  glafs-blowers^ 
ice.  and  has  even  been  ufed  a  little  by  the 
chemifts  and  mineralogifts ;  but,  to  the  beft 
of  my  knowledge,  Mr.  Cronfledt  is  the  firft 
who  made  fuch  an  improvement  in  its  ufc, 
as  to  employ  it  in  examining  all  mineral  bo- 
dies. This  gentleman  invented  Tome  other  ap- 
paratus, necefTai'y  in  making  the  experiments, 
to  go  with  the  Blow-pipe,  which  all  together 
make  a  neat  little  cafe,  that,  for  its  facility 
of  being  carried  in  the  pocket,  particularly 
on  travels, 'might  be  called  a  Pocket* Laiora- 
tory:  and  as  neither  the  Pocket  Laboratory, 
uor  even  the  extenfive  ufe  of  the  Blow-pipe, 
is  yet  generally  known,  I  think  it  will  not 
be  altogether  ufelefs,  to  give  a  defcriptioa 
of  it. 

§  9.  The  Blow-pipe  is  reprefented  in  its 
true  figure  and  fize,  Plate  i ,  letter  QJD.  The 
globe  6.  b.  is  hollow,  and  made  on  purpofe  to 
condenfe  the  vapours,  which  are  always  accu- 
mulated in  the  Blow*pipe  whet>  it  has  been  ufed 
fome  time  :  if  this  globe  were  not  there,  the 


■MBM 


[tf  ]  The  meaning  would  be  more  [>recife  and  iaceiligible,  if  it 
had  been  (aid,  chat  it  is  a  mith§d  of  affaying^  by  the  conantratid 
ftanu  of  a^andle^  urged  by  air  from  a  btoiij  pipe^  vtry  /mall 
pieces  §f  iach  dijiinguijhabli  eompomnt  part  of  any  ore,  fiip- 
porced  upon  a  piece  of  char  coaly  or  other  vAfe.    The  Editor. 
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vapours  would  go  direftlv  \uth  tlie  wind  out 
into  the  flame,  and  would  tiiereby  cool  the 
aflay. 

The  hole  in  the  fmall  end  c.  through  which 
the  wind  comes  out,  ought  not  to  be  larger 
than  the  (ize  of  the  fined  wire.  This  hole 
may  now  and  then  be  flopped  up  with 
fome  fmall  obftacle,  which  checks  the  force 
of  the  wind;  one  oOght  therefore  to  have  a 
piece  of  the  fineft  wire,  to  clear  it  with 
when  required.  And,  in  order  to  have  this 
wire  the  better  at  hand,  a  fmall  quantity  of 
it  may  be  packed  in  an  infide  corner  of  the 
cafe. 

§  10.  In  order  to  determine  the  moft  conve- 
nient proportions  of  this  inllrument,  (cveral 
Blow-pipes  of  different  (izcs,  both  bigger  and 
fmaller,  have  been  tried  :  The  former  Ijave  re- 
quired too  much  wind,  and  the  latter  being 
too  foon  filled  with  the  wind,  have  returned 
it  back  again  upon  the  lung'^.  Both  tbefe  cir- 
cumftances  greatly  impeded  the  experiments, 
and  are  perhaps  even  prejudicial  to  health. 
This  fize  fig.  i,  is  found  to  anfwer  beft; 
and  though  the  hole  muft  be  as  fmall  as  before 
mentioned  (Scft.  ix.)  yet  the  fides  of  the  pipe 
at  the  point  muft  not  be  thinner,  nor  the 
point  narrower  than  here  reprefented,  elfe  it 
will  be  too  weak,  and  will  not  give  fo  good  a 
flame.  It  is  alfo  to  be  obferved,  that  the  ca- 
nal throughout  the  pipe,  but  particularly  the 
hole    at  the    fmall  end,    muft  be  made  stxs 

fmooch, 
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fmootb,  fo  that  there  may  be  no  inequalities  in 
it ;  as  the  wind  would  el^  be  divided,  and  con- 
fequently  the  flame  made  double.  The  Blow- 
pipe is  to  be  reckoned  the  beft,  through  which 
the  longeft  and  mod  pointed  flame  from  off 
a  common-iized  candle  can  be  formed.  Thefe 
Blow-pipes  are  commonly  made  of  brafs  or 
filver.  See  the  defcription  anJ  ufe  of  tie  Blow- 
pipe in  the  Appendix  to  this  Treatife. 

§11.  TA/V  Section  of  the  Author  in  the  former 
'Edition^  confijied  of  a  defcription  of  the  Articles 
contained  in  the  Pocket  Laboratory.  But  as  all 
tbefe  articles  are  contained  in  the  Laboratory  de^ 
fcribed  in  the  Appendix  to  this  Treatife^  together 
njuith  others^  which  the  compaSlnefs  of  the  ar^ 
rangement,  and  the  experience  of  Bergman  and 
other  late  Chemijis  have  enabled  the  Editor  to  add 
to  them ;  //  was  thought  unnecejfary  to  reprint  the 
frefent  Sell  ion.     The  Editor. 

§  12.  Whenever  any  fubflance  is  to  be  tried, 
one  mud  not  begin  immediately  with  the  Blow- 
pipe; butfome  preliminary  experiments  ought 
to  go  before,  by  which  thofe  in  the  fire  may 
afterwards  be  dircfted.  For  inftance,  a  (lone 
is  not  always  homogeneous,  or  of  the  fame 
kind  throughout,  although  it  may  appear  to 
the  eye  to  be  fo :  The  magnifying-glafs  is 
therefore  neceflary,  to  difcover  the  heteroge- 
neous particles,  if  there  be  any ;  and  thefe 
ought  to  be  feparnted,  and  every  part  tried  by 
itfelf,  that  the  efFeds  of  two  different  things, 
examined    together,    may    noE),be   attributed 

O  o  o  2  tg 
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to  one  alone.  This  might  happen,  with  fome 
of  the  finer  mica^  which  are  now  and  theb 
found  mixed  with  fmall  particles  of  quartz, 
fcarcely  to  be  perceived  by  the  eye*  The 
Trappt  (in  German  Scbwartzflein)  is  alfo 
fometimes  mixed  with  very  fine  particles  of 
Feltfpar  (fpatum  fciniUhns)  or  of  Calcareous 
Spar,  &c«  After  this  experiment,  the  hard* 
nefs  of  the  (lone  in  queftion  muft  be  tried  with 
the  fleeh  The  Flint  and  Garnets  are  com- 
monly known  to  flrike  fire  with  the  fteel ;  but 
there  are  alfo  other  flones,  which,  though  very 
feldom>   are  found  fo  hard  as  to  ftrike  fire. 

There  is  a  kind  of  Trapp  of  that  hardnefsi 
in  which  no  particles  of  Feltfpar  are  to  be 
feen.  Coloured  glafles  refemble  true  gems; 
but  as  they  are  very  foft  in  proportion  to  thefe, 
they  are  eafily  difcovered  by  the  means  ojf  the 
file.  The  common  quartz-cryftals  are  harder 
than  coloured  glafies,  but  fofter  than  the  gems. 
The  loaddone  difcovers  the  prefence  of  iron, 
when  it  is  not  mixed  in  too  fmall  a  quantity 
in  the  ilone,  and  often  before  the  Itone  is 
roafted.  Some  kinds  of  Hamatites^  and  par- 
ticularly the  Ccsrulefcens,  greatly  refemble  fome 
ether  iron  ores;  but  this  diilinguiihes  itfelf 
from  them  by  a  red  colour,  when  pounded, 
the  others  giving  a  blackiih  powder,  and  fo 
forth. 

§  13.  To  manage  the  Blow-pipe  with  eafe 
requires  fome  practice.  A  beginner  blo\\s 
generally  loo  ftrongly,  which  forces  him  to 

take 


Blow-Pi?e.  933 

take  breath  very  oftcn^"  and  then  he  draws 
the  flame  at  the  fame  time  along  into  the 
Biow-pipe;  this  is  rroublefome  for  himfelf, 
and  the  matter  cools  always  a  little  at  the  fame 
time«  But  more  experienced  perfons  can 
breathe  in  through  the  nofe,  and  at  the  fame 
time  blow  through  the  pipe,  fo  as  to  keep  up 
a  conflaut  (lame  from  the  candle*  The  whole  ' 
art  confifls  in  this,  that  white  the  air  is  in* 
fpired  through  the  noflrils,  that  which  is  con* 
tallied  in  the  mouthy  be  forced  out  through 
the  tube,  by  the  mufcular  comprefTion  of  the 
cheeks  ;  fo  chat  the  adtion  of  the  nofe,  lungs, 
and  mouth,  refemble  the  aft  ion  of  bellows 
with  double  partitions.  In  this  manner  there 
is  no  need  of  blowing  violently,  but  only  with 
a  moderate  and  eaual  force,  and  thus  the 
breath  can  never  fail  the  operator*  The  only 
ioconrenience  attending  it  is,  that  the  lips 
grow  weak  or  tired,  after  having  continued 
to  blow  for  a  coniiderable  time;  but  they 
<bon  recover  their  former  ftrength,  by  ceafing 
to  blow  for  fome  minutes  f/a]. 

§  14.  The  candle  ufed  for  this  purpofe 
(Sedt.  7.)  ought  to  be  fnuffcd  often,  but  fo, 
that  the  top  of  the  wick  may  retain  fome  fat 
in  it,  becaufe  the  flame  is  not  hot  enough 
when  the  wick  is  almod  burnt  to  afhes ;  but 


[tf )  The  new  form  given  Ko  the  mouth-piece  of  the  improved 
tube,  which  has  two  oppollte  angular  foldings  oa  the  ontfide, 
fits  the  lips  of  the  operator  fo  well,  as  to  re<|uire  a  very  weak 
preflure  to  blow  through  it.     TbiEdit9r. 
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only  the  top  muft  be  fnuffed  off,  becaufe  a 
low  wick  gives  too  fmall  a  flame.  The 
blue  flame  Is  the  hotteft ;  this  ougI;it  therefore 
to  be  forced  but  when  a  great  heat  is  required, 
and  only  the  point  of  the  flame  muft  be 
direfted  upon  the  fubjcdk  which  is  to  be  af- 
fayed  *• 

§  15.  The  piece  of  charcoal  made  ufe  of 
in  thefe .  experiments  (§  7.)  muft  not  be  of 
a  difpo(ition  to  crack.  If  this  (hould  happen, 
it  muft  gradually  be  heated  until  it  .does  mot 
crack  any  more^  before  any  aflfay  is  made  upon 
it.  If  this  is  not  attended  to,  but  the  aftay 
made  immediately  with  a  ftrong  flame,  fmall 
pieces  of  it  will  fplit  off  in  the  face  and  eyes 
of  the  affayer,  and  often  throw  along  with 
them  the  matter  that  was  to  be  affayed. 
Charcoal  which  is  too  much  burnt  confumes 
too  quick  during  the  experiment,  leaving 
fmall  holes  in  it,  wherein  the  matter  to  be 
tried  may  be  loft :  And  charcoal  that  is 
burnt  too  little,  catches  flame  from  the  candle, 
burning  by  itfelf  like  a  piece  of  wood,  which 
likewile  hinders  the  procefs, 

§  16.  Of  thofe  things  that  are  to  be  af- 
fayed, only  a  fmall  piece  muft  be  broken  off  for 


•  It  is  mofl  cleanly  and  convenient,  that  the  capdic  he 
nude  of  wax,  and  the  wick  fliould  be  thicker  than  ordinary. 
lt*i  upper  end  nuill  be  bended  [/fify*  20,  plate  2, )  towards  the 
•inarccr  intended  to  he  healed,  and  the  flream  of  air  mull  be 
t1irc(ftcd  along  the  furfacc  of  the  bended  part,  fo  as  not  abfo- 
lutcly  to  touch  ir.       The  Eaitqr, 

that 
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that  purpofe,  not  bigger  thai)  that  the  flame 
of  the  candle  (§  7.  14,)  may  be  able  to 
fidt  upon  it  at  oiice,  af  required  ;  vyhigh  is 
fometimes  nccefTary  j  for  inltaace,  when  the 
matter  rquires  to  be  made  red  hot  throughout. 
A  piece  of  about  an  eighth  part  of  an  inch 
Iquare  is  reckoned  of  a  moderate  fize,  and 
fitteft  for  experiments  ;  fcldom  more,  but 
rather  lei?.  This  proportion  is  only  mentioned 
as  a  direiStion  in  regard  to  the  quantity,  the 
figure  being  pf  no  confequence  at  all,  a  piece 
broken  pfF  from  a  ftone  feldqm  or  never  hap- 
pening to  be  fquare;  but  here  it  Is  to  be 
obferved,  that  the  piece  ought  to  be  broke  as 
thin  as  poffible,.  at  lead  the  edges-  The  ad- 
vantage of  this  is  eafily  i^tcn^  the  fire  having 
then  more  influence  upon  the  lubjeft,  and  the 
experiment  being  more  quickly  made.  This  is 
particularly  neceflary  to  be  oblerv<;d  when  iqch 
ilones  are  to  be  aflayed,  which  although*  in 
lome  refpedls  fufible  by  themfelves,  yetxefift 
the  a6lion  of  the  fjre  confiderably ;  becaufe 
they  may  by  thefe  means  be  brought  into 
fufion,  at  lead  at  their  edges,  which  elle  would 
have  been  very  difficult,  if  the  piece  h^d  beeu 
rhick. 

§  1 7.  Some  of  the  n:)ineral  bodies  are  very 
difficult  to  be  kept  fteady  upon  tiic  charcoal 
during  the  experiment,  before  they  are  made 
red  hot;  becauie,  as  loon  as  the  flame  begins 
to  a£l  upon  them,  they  fpht  afunder  with  vjo- 
Jcnce,  and  are  difperfed.     Such  often  are  thofe 
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which  are  of  a  foft  coniifteQce,  or  a  particular 
figure,  and  which  preferve  the  fame  figure  in 
however  minute  particles  they  are  broKe ;  for 
iiiftance,  the  Calcareous  Spar,  the  Sparry  Gyp- 
fum.  Sparry  Fluor,  White  Sparry  Lead<»ore, 
the  Potters  Ore  (Galena  tejfellata),  the  Tcffel- 
lated  Mock- lead  or  Blende,  &c.  even  all  the 
common   fluors   which   have   no  determinate 
figure,  and  moft  of  the  Miners  metallorum  cat- 
ctformes  cryJiaUlfata  or  Jpatofa.     All  tbefe  arc 
not  fo  compa(^  as  common  hard  ftones ;  aud 
therefore,    when   the   flame   is    immediately 
urged  upon  them,  the  heat  forces  itfelf  through 
and  into  their  clefts  or  pbres,  and  caufes  this 
violent  expanfion  and  difperfioo*    Many  of  the 
clays  are  likewife  apt  to  crack  in   the  fire, 
which   may  be  for  tne  moft  part  afcribed  to 
the  humidity,  of  which  they  always  retain  a 
portion^  Befides  thefe  enumerated,  there  may  be 
found  now  and  then  other  mineral  bodies  of  the 
lame  nature ;  but  it  is,  however,  not  fb  conunou« 
The  only  way  of  preventing  this    iocon* 
venience    is,    to  heat  the  body  as  flowly  as 
poUible.     It  is  beft,  firft  of  all,  to  heat  that 
place  of  the  charcoal  where  the  piece  is  in* 
tended    to  be    put  on,   and  afterwards  lay  it 
thereon ;    a    little  crackling  will  then  enfue, 
but  commonly  of  no  great  confequencc.    After 
that,  the  flame  is  to  be  blown  very  flowly  to- 
wards it,  in  the  beginning  not  dirtdlly  upon, 
but  Ibmewhat   above  ir,    and  fo  approaching 
utartr  and  nearer  with  the  flame  until  it  be- 
comes 
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comes  red  hot.    This  will  do  for  the  moft 
part ;  but  there  are  neverthelefs  fome,  which, 
iiotwithdandiug   all   theie   precautions,    it  is 
almofl   impofTible   to   keep  on   the  ch^rcoaL 
Thus  the  Fluors  are  generally  the  mpd  diffi- 
cult;    and    as    one.  of   their   principal    cha*- 
rafters  is  difcovered  by  their  efTefls  in  the  fire 
ferJCf  (§  i8.y.)  they  ought  neceflarily  to  be 
tried  that  way.     To  this  purpofe  it  is  beft  to 
make  a  little  hole  in  the  charcoal  to  put  the 
Fluor  in,   and  then  to  put  another  piece  of 
charcoal  as  a  covering  upon  this,  leaving  onljr 
a  fnsall  opening  for  the  flame  to  come  in  ar, 
and  to  look  at  the  proof.     As  this  (lone  will 
nevertbelefs  fplit  and  fly  about,  a  larger  pieoe 
thereof  thai\  is  before- mentioned  (§  16.)  muft 
be  taken,    in  order  to  have  at    lead   fome-- 
thing  of  it  left. 

But  if  the  experiment  is  to  be  made  upon  a 
(lone  whofe  efleds  one  does  not  want  to  fee 
iu.the  fire  per  ff^  -but  rather  with  fluxes, 
then  a  piece  of  it  ought  to  be  forced  down 
into  melted  borax,  (§  23.)  when  always 
ibme  part  of  it  will  remain  in  the  borax, 
notwithftanding  the  greateft  part  may  fome- 
times  fly  away  by  cracking. 

§  18.  As  the  ftones  undergo  great  altera- 
tions when  expofed  to  the  fire  by  themfelves, 
whereby  fome  of  their  charafterifticks,  and 
often  the  moft  principal,  are  difcovered,  they 
ought  firft  to  be  tried  that  way  ;  dbferving 
what  has  been  faid  before,  concerning  the 
cjuantity  of  matter,  direction  of  the  fire,  &c. 

The 
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ibmetimes  found  of  a  dark  brown  and  nevty 
black  colour,  but  become  for  all  that  quite 
white  in  the  fire,  like  a  piece  of  China  ware. 
However,  care  muft  be  taken  not  to  urge  the 
fiame  from  the  top  of  the  wick,  there  being 
Ibr  the  moft  part  a  footy  fmoke,  which  com- 
monly will  darken  all  that  it  touches ;  and  if 
this  is  not  obferved,  a  n)i(lake  in  the  experi- 
snent  might  e^fily  happen.  But  if  it  is  mixed 
with  iron,  as  it  is  fometimes  found,  it  does 
not  fb  eaiily  part  with  its  dark  colour.  The 
Argillaceap,  when  mixed  with  lime,  melt  by 
liiemfelves,  as  abovermentioned  (^).  '  Wlien 
mixed  wi(h  iron,  as  in  the  Boles,  they  grow  dark 
or  black  ;  and  if  the  iron  is  not  in  too  great  a 
quantity,  they  melt  alone  into  a  dark  (lagt 
the  faqM  happens,  when  they  ar€  mixed  wit^ 

iron 

were  fixed  tq  that  flate  in  whir.h  they  forni  a  mafs  pervious 
fo  the  light ;  a  phxnomenon  which  is  highly  deferving  of  at-> 
tciitiot>,  and  cannot  be  performed  in  a  crucible. 

Ponderous  Earthy  expofed  alone  to  the  flame,  becomes 
(like  calcareous  earth)  cauilic,  foluble  in  water,  and  deprlvecj 
of  the  faculty  of  cffervefcing  with  acids. 

In  the  alkali  of  ibda  it  efifervefces  little,  but  is  fcnfibly 
diixiFniilied. 

In  bor.ix  it  is  diflblved  with  a  flight  eflervefcence. 

It  is  likewife  difTolvcd  in  the  microfcomic  fait,  but  with  an 
ebullition  fomcwhat  greater. 

The  phenomena  rcfpe6ting  faturation,  which  have  been 
noted  in  calcareous  earth,  take  place  likewife  in  this  and 
otht-r  fubftanccs, 

M 'gnrfia  being  ignited  like  the  earths  already  mentioned, 
hTit  mucli  more  eaiily,  it  lofes  the  aerial  acid,  and  therefore 
proilnces  no  bubbles  by  being  afterwards  applied  to  acids. 
jt  becomes  phofphoric  after  calcination,  according  to  M, 
Macqner  and  Lavoifier.  13ut  it  docs  not  acquire  folubility  in 
wa;cr  by  this  trcataicnt. 
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iron  and  a  little  of  the  vitriolic  acid,  as  In  the 
common  clay^  &c.  [^].  t.  MiCa 

in  the  alkali  of  foda  it  cfierveiccs  iittl«,  ao4  U  Icarcdy  at 
all  dimtniflied. 

In  borax  it  is  diiTolved  with  effbrrefcence. 

In  the  iDiCFofconHc  fait  it  it  likewife  diflblved,  but  with  » 
greater  eonunotion.    Be*gman.    S^g  Note  [i]  io  page  94. 

{^]  Connmm  clay  abounds  with  heterogcoeouf  matters,  and 
always  contains  at  lead  a  portion  of  fiikeous  earth,  the  quan- 
tity of  which  is  confiderable,  being  coauaonly  more  thaa 
half  the  maft  ;  therefore,  when  it  is  required  to  be  pure,  it  it 
neceflary  to  make  ufe  of  the  earth  of  allum  carefully  wafhed* 

Being  ignited,  it  hardens  at  the  fame  time  that  its  dimen- 
fions  are  contra^ed.  It  is  capable  of  acquiring  a  flinty  iiacd« 
nefs  by  means  of  ignition. 

In  the  alkali  of  foda  it  efTerveices  a  little,  but  is  dillbkred 
iu  a  very  fmall  quantity. 

Borax  takes  it  up  with  fome  eficrvefcence. 

The  microfcomic  fait  (hews  a  more  fenfible  ebullition. 
SiHceous  Earth.  It  is  not  fufible  alone«  The  alkali  of 
foda  diflblves  it  with  a  vehement  eiervefcence,  and  aflbrds  a 
pellucid  glafs,  if  the  weight  of  the  earth  in  folutlon  exceeds 
that  of  the  flux.  This  experiment,  and  every  other  in  which 
the  alkali  is  made  ufe  of,  muft  be  performed  in  the  fpoon. 
Borax  diflblves  it  but  flowly,  and  without  effcrvefccnec. 

The  microfcomic  fait  very  flowly,  and  without  the  lead  ebul. 
lit  ion,  takes  up  a  portion  io  fmall,  that  it  hardly  feca^s  :# 
affeft  it. 

Derivative  Earths^  which  are  infufible  alone 
The  Diamond  (fometimes  decrepitating,  and  alw;iys  dimt« 
liifliing  by  a  long  continued  fire).  Pure  Afbcftusf,  Siliceoot 
^ydrophanes,  Porcelane  Clay  t»  the  Hyacinth,  Jaipci,  Pure 
Micat»  Qyartz,  the  Ruby,  the  Sapphire,  Flint,  Steatite  f,  ibc 
Topaz. 

N.  B.  Thofe  fubflances  which  are  marked  thus  f ,  become 
hard  in  the  fire. 

Irffufthlt  Earth  v,hich  change  their  colcur. 
•  Bolar  clays  in  general  bccon^  bhck. 
Calcareous  earth  viriated  with  mangancfe,  fc^omes  black. 
Calcareous  earth,  rendertd  black  by  a  iubrlc  biauncn,  be« 
comes  white. 

Scire 
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e.  Mica  aud  Abeftos  become  fomewhat  hard 
and  brittle  in  the  fire,  and  are  more  or  lefs  refrac- 
tory, though  they  give  feme  marks  of  fuiibility. 

yi  The  Fluors  difcover  one  of  their  chief 
cbara£teriftics  by  giving  a  light,  like  Phof- 
phorus,  in  tlic  dark,  when  they  arc  flowly 
heated;  but  lofe  this  property,  as  well  as  their 
colour,  as  fooa  as  they  arc  made  red  hot.  They 
commonly  melt  in  the  fire  into  a  white  opaque 
flag,  though  fome  of  them  not  very  eafily. 

g.  Some  forts  of  the  Zeolites  melt  eafily 
and  foam  in  the  fire,  fomecimes  nearly  as 
much  as  Bor^,  and  become  a  frothy  flag,  &c. 

b.  A  great  many  of  thofe  mineral  bodies 
which  are  impregnated  with  iron,  .  as  the 
Boles,  and  fome  of  the  White  Iron  Ores,  &c. 
as  well  as  fome  of  the  other  iron  ores,  viz.  the 
Bloodftone,  are  not  atiraded  by  the  loadftone 
before  they  liave  been  thoroughly  roafted,  &c. 

A  further  digreflion  upon  theie  efFedls  is  un- 
necefiary  here,  their  enumeration  belonging 
more  properly  to  Mineralogy  ;  it  is  fufficient 
only  to  have  mentioned  rlic  mofl:  common, 
in  order  the  better  to  explain  the  experiments 
that  are  made  with  the  Blow-pipe. 

§  19.  After 

Some  gems  either  change  their  colour  or  lofe  it.    Such  arc 
the  Chryfolitc,  the  Topaz,  and  fomctimes  the  Sapphire. 
Both  the  red  and  green  Jafper  beconic  white  or  grcyilh. 
Green,  black,  and  red,  licatitc,  become  white. 

Earths  fuj%le  ahue  iiithsut  ebullition^ 
Afbeftus  Martialis,    Aiigires,  or  Aqua  Marina  f.     Bnf.iheF, 
Finer  mineralis.    Chryfolitef,    Granite.    Marie.     Moll  fpc- 
cimcns  of  the  Petrofitex.    Ponderous  Spar.   Spathura  pyroma- 
chum,  or  FeldSpar.     The  Kmerald  f.     Trapp. 

N.  B. 
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§  19.  After  the  mineral  bodies  have  been 
tried  in  the  fire  by  themfelvcs,  they  ought  to 
be  heated  with  fluxes,  to  difcover  if  they  can 
be  melted  or  not,  and  fome  other  phasnomena 
attending  this  operation.  For  this  purpofe 
three  different  kinds  of  falts  are  ufed  as  fluxes^ 
viz.  Sal  Soda  J  Borax  j  and  Sal  fujible  mlcrocof^ 
tnicum. 

§  20.  The  Sal  Sodae  is  a  mineral  alcali  w^U 
known,  prepared  from  the  herb  Kali  or  Salt- 
wort ;  this  fait  is  however  not  much  ufed  in 
theie  fmall  experiments^  its  efFe£):s  upon  the 
charcoal  rendering  it,  for  the  moft  part,  unfit 
for  it ;  becaufe,  as  foon  as  the  flame  begins  to 
ad:  upon  it,  it  melts  inftantly,  and  is  almofl: 
wholly  abforbed  by  the  charcoal.  When  this 
fait  is  employed  to  make  any  experiment,  but 
a  very  little  quantity  thereof  is  wanted  at 
once,  viz.  about  the  cubical  contents  of  an 
eighth  part  of  an  inch,  more  or  lefs.  This  is 
laid  upon  the  charcoal,  and  the  flame  blown 
on  it  with  the  Blow-pipe;  but  as  this  fait 
commonly  is  in  form  of  a  powder,  it  is  ne- 
ceffary  to  go  on  very  gently,  that  the  force  of 
the  flame  may  not  difperfe  the  minute  parti- 
cles of  the  fait.  As  foon  as  it  begins  to  melt  it 
runs  along  on  the  charcoal,  almofl  like  melted 

N.  B.  Thofe  fubftances  which  arc  marked  thus  f,  arc  very 
difficultly  brought  to  exhibit  any  figns  of  fuiion. 

Earths  fufibli  with  ebullition. 

Lithomar^a,  or  Stone-fnarlc.  Schocrl.  Zcoh!«.  Tour- 
malin.    Ihe  Editor  fnm  Bergman. 

tallow^ 
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tallow,  and  when  cold,  it  is  a  glafly  matter  of 
an  opaque  dull  colour  fpread  on  the  coal.  The 
moment  it  is  melted,  the  matter  which  is  to  be 
tried  ought  to  be  put  into  it,  becaufe  otherwiie 
the  greateft  part  of  the  fait  wrll  be  foaked  into 
the  charcoal,  and  too  little  of  it  left  for  the 
intended  purpofe.  The  flame  ought  then  to  be 
direfted  on  the  matter  itfelf ;  and  if  the  fait 
Ipreads  too  much  about,  leaving  the  proof 
almofl:  alone,  it  may  b<(  brought  to  it  again  by 
blowing  the  flame  on  its  extremities^  and  dU 
refling  it  towards  the  fubjefl:  of  the  experi<» 
ment»  lit  the  allays  made  with  this  falt^  it  is 
true,  we  may  find  if  the  mineral  bodies  which 
are  melted  with  it  have  been  diiTolved  by  it  or 
not;  but  we  cannot  tell  with  any  certitude 
whether  this  is  done  haftily  and  with  force, 
or  gently  and  flow  ;  whetlier  only  a  Icfs  or  a 
greater  part  of  the  matter  has  been  diflfolved ; 
nor  can  it  be  well  diftinguiflied  if  the  matter 
has  imparted  any  weak  tindure  to  the  flag; 
becaufe  this  fait  always  bubbles  upon  the 
charcoal  during  the  experiment ;  nor  is  it 
clear  when  cool ;  fo  that  Icarcely  any  colour, 
except  it  be  a  very  deep  one,  can  be  dif- 
covered,  although  it  may  fometimes  be  co» 
loured  by  the  matter  that  has  been  tried  [i?], 

§    21. 

[a]  Earths  entirely  folubU  in  the  alkali  of  S$da  with  effin* 
vefcence. 

Agate.  Calccdony.  Carnclian.  Turkey  Stone  f  {C§s 
Turcua)^  Fluor  Mineralisf.  Onyx.  Opal.  Qiiartz*  Com- 
iQOQ  Fliat.    Ponderous  Spar» 

N.  B. 
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§  II.  The  other  two  falts,  viz.  Bol^ax^ 
&nd  the  Sal  fufible  microcofmicum,  are  very 
well  adapted  to  theie  experiments,  becaufe 
thejr  may  by  the  flame  be  brought  to  a  clear 
UQCoioured  and  tranfparent  glafs  -,  and  as  they 
have  no  attraftion  to  the  charcoal,  they  keep 
thcmfelves  always  upon  it  in  a  round  globular 
form*  The  Sal  fufibile  microcofmicum  is  very 
fcarce,  and  perhaps  not  to  be  met  with  in  the 
(hops;  it  is  made  of  urine:  Mr.  MargrafF  has 
given  a  full  account  of  its  preparation  in  thfc 
Memoirs  of  the  Academy  of  Sciences  at  Ber- 
lin  [6]. 

I 

N.  B.    Too/e  articles  which  are  marked  with  a  f ,  fffervefe$ 
very  little. 

Earths  dlviJtbU  in  the  alkali  of  Soda^  with  or  without  effir* 

Vffcence ;   but  nut  entirely  foluhle. 

Amianthus,  Asbcftus.    Bafaltcs.    *Crjlolitct» 

(M  B.  The  yellovvifli  cryltalline  matter,  which  fills  mp  thi 

mterjiices  of  the  native  Siberian  iron,  txhibiti  the  /ami  proper* 

tieSf  with  rejpe^l  to  fire  ^  as  the  cryJoUtt). 

Granattf  f .  Hornblende.  J^lpcr;  M;rlerTone.  Mica.  The 
mineral  ot  aliwn  from  Toif:..  rcrrofilcx.  Aluminous  ilate 
ind  roof  flaie^  from  Hclfingia.  P^mcralds.  lleatitcs;  fpacum 
pyromachum.  Schoerl.  Talc.  Trnpp.  Trippel.  Tunnalin^ 
N«  B.    ^Ihife  marked \  do  hOt  ejfervtjce. 

Earths  neither  fufiyle  n»r  divifible  in  the  alkali  of  Stda. 

Diamond.    Hyacinth.    Ruby.     Sapphire.    Topaz* 

(^]   Earths  jo  uhle  in  Borax ^  with  more  or  lefs  effftVefcencii 

Fluor  mineralis  t«    Marie.    Mica  f.   The  mineral  of  Aluin 

rom  Tolfa.    Aluminous  Slate  and  Roof- (late  from  Helilogia  f « 

'ooderous  fpar,  Schoerl.    Talc  f .    Tourmalin. 
N.  B.    Thofe  marked  t  efiervefce  very  little%         ^ 

P  p  p  Marlbi 
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§  22..  The  quantity  of  thefc  two  falts  fc* 
quired  for  an  experiment  is  altnbft  the  fame  as 
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Earths  folubU  in  Bar  cm  without  fffinnfctncu 

Agate^  DiamoQd.  Amianthus.  Afbciluf^  Bafattcf.  Cil- 
«cdohy.  Cornelian^  Chryfolite.  Turcica,  Graoate.  Hya- 
cyothf*  Jafpcr.  Lapis  ponderffus*  Onyx.  Opal.  Petro  filex. 
Quartz  ftf  Ruby.  Saphire.  Common  flint  f.  Steatite  Spatum 
pyromachum.  Trapp,  Trippei,  or  Tripoli,  Topaz.  2SrColite< 
SiltcioUa  Hydrophanci. 

N.  B.  Thofe  marktd  f  require  a  larger  quantity  efihej^t 
and  a  ionger  continuance  of  fire  than  the  rejh 

Earths  foluble  in  the  micro/comic  falt^  with  more  or  hf$ 

efferve/cence. 
Balaltesf.    Turkey  Stone  {^    Fluor  mineralitf*    Mirle 
Mica^    The  mineral  of  almn  from  Tolfa.    Scfaiftnt  almni' 
narii ;  fclxiftus  tegularis  from  Helfingia  f  •   Schoerl.  Spathum 
*  ponderofum.    Turmaiinf.     Lapis  ponder ofus, 

N.  B.   Thofe  marked  \  efftrvefce  very  little  during  fobaion. 

Earths  foluble  in  the  microfeomie  falt^  without  vifiUe  effer* 

vefcence. 

Agate.  Dramond.  Amianthus.  AfBeftus*  Calcedony.  Car* 
nelian.  Chryfolite.  Graoate^  Hyacinth.  Jafper.  Onyif' 
Opal.  Petrofilex.  Qiiartzf.  Ruby*  Saphire.  common  flint t* 
Emerald.  Spathum  pyromachum.  Talc,  Topaz,  Trapp,  Trip- 
pel.  Zeolite,  Hornblend.  Siliceous  Hydrophanes.  Litln^ 
snarga*     Steatites 

N.  B.  Thofe  mariidf  are  more  diffitultly  diffolved  than  the 
others* 

Calcareous  Earth,  ponderous  Spar,  GypftiQi^  and  otber 
additaments,  often  affift  the  folution^  as  well  in  tha  tnicio* 
cofmic  fait,  as  in  borax.  To  which  it  i«  neceflary  to  ad<!^ 
that  HI  order  to  obferve  the  effisrvefcence  properly,  the  matter 
added  to  the  flux  (hould  be  in  the  form  of  a  fmall  particle 
rather  than  in  fine  powder ;  becaufe  in  this  laft  there  is 
'  always  air  between  the  particles,  which  being  afterwards 
driven  off  by  the  heat,  affords  the  appearance  of  a  kind  of 
effervefcence.     The  Editor  from  Bergmanr 

the 
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the  Sa!  Soda;  (§20.);  but  as  thefe  falts  are 
cryftalliTed,  and  coii(eqijently  include  a  great 
deal  of  water,  particularly  tlie  borax,  their 
bulk  is  couliderably  reduced  when  melted,' 
and  therefore  a  litile  more  of  thefe  may  be 
taken  than  the  before-mentioned  quantity. 

§  23.  Both  thefe  lahs,  (§  21.)  when  cx- 
polcd  to  the  flame  oftlicBlow  pipe,  bubble  * 
very  ranch  and  foam  before  they  melt  to  a  clear 
glais,  but  more  efpecially  the  borax,  which  for 
the  mod  part  depends  on  the  water  iliey  con- 
lain.  And  as  this  would  hinder  the  aflayer  from 
making  due  obfervations  on  the  phenomena  of 
the  experiment,  the  fait  which  is  to  be  ufed 
muft  fird  be  brought  to  a  clear  glafs  (§  21.) 
before  it  can  fcrve  as  a  flux  ;  it  muft  theteiore 
be  kept  in  the  fire  until  it  is  become  fo  tranf- 
pareiit  that  the  cracks  in  the  charcoid  may  bo 
iccii  through  it.  This  done,  whatfocveC 
is  to  be  tried,  is  put  to  it,  atid  the  Brecon-- 
tinucd. 

§  24.  Here  it  is  to  be  abfervtd|.that  for  the 
afTays  made  with  any  of  thelc  two  fluxe# 
(§  22.)  on  mineral  bodus,  no  larger  pieces 
of  thelb  mud  be  taken,  than  that  altogether 
rhey  may  keep  a  globular  t'orm  upoh  the  char- 
coal;  becaule  it  may  then  b?  better  diilin- 
guilhid  in  what  manner  tile  flux  .ii!\s  upon  the 
matter  during  the  experiment.  It  this  is  noc 
.obferved,  the  flux,  communicating  itlclf  with 
.every  point  of  the  furface  of  the  mineral  body, 
fpreads  all  over  it,  and  keeps  the  form  of  this 
lallf  which  commonly  is  flat,  (§  16.)  and 
P  p  p  a  by 
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by  that  means  hinders  the  operator  obferving 
all  the  phaenomena  which  may  happen.  Be- 
fides,  the  flux  being  in  too  fmall  a  quantity,  in 
proportion  to  the  bo'dy  to  be  tried,  is  too  weak 
to  aft  with  all  its  force  upon  it.  The  bcft  pro- 
portion, therefore,  is  about  a  third  part  of 
the  mineral  body  to  the  flux;  and,  as  the  quan- 
tity of  the  flux  mentioned  in  §  20.  22. 
makes  a  globe  of  a  due  fize,  in  regard  to  the 
greateft  heat  that  is  pofl^ble  to  procure  in  thefe 
experiments;  the  (ize  the  mineral  body  pro- 
pofed  in  §  16.  requires  when  it  is  to  be  tried 
in  the  fire  by  itfelf  is  too  large  on  this  occa- 
iion,  the  third  part  of  it  being  here  almoft  fuffi- 
cient. 

§  2.^.  The  Sal  Sodae,  as  has  been  faid  before, 
is  not  of  much  ufe  in  thefe  experiments :  nor 
has  it  any  particular  qualities  in  preference  to 
the  two  laft  mentioned  falts,  except  that  it 
dilTolves  the  Zeolites  eafier  than  the  Borax  and 
the  Sal  fulibile  microcofmicum. 

This  lad  mentioned  fait  (hews  almofl  the 
fame  effcfts  in  the  fire  as  the  borax,  and  differs 
from  this  in  very  few  circumflances,  of  which 
one  of  the  moft  principal  is,  that,  when 
melted  with  manganefe,  it  becomes  of  a  crim* 
fon  hue,  inftead  of  a  jacinth  colour,  which 
torax  takes. 

This  f  It  is,  however^  for  its  fcarcity,  flill 
very  little  in  ufe,  borax  alone  being  that  which 
is  ccmmonly  ufed.  Whenever  a  mineral  body 
is  melted  with  any  of  thefe  two  lafl  mentioned 
ialts,   in  the  above  defcribcd  manner  (§  22. 

it 
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t1  fe/j.")  it  is  eafily  feen  whether  it  is  quickly 
diffolved,  becaufe  in  tliat  cafe  an  effervefcence 
arifes,  which  lalls  rill  thi^  whole  is  dilTbved ; 
or  whether  this  is  flowiy  done,  in  which  cafe 
few  and  imall  bubbles  only  rile  from  the  mat- 
ter. Likewlfe,  if  it  cannot  be  tiiirolved  at 
allf  becaufe  then  it  is  obfcrved  only  to  turn 
round  in  the  flux,  without  the  lealt  bubble, 
and  the  edges  look  as  fharp  as  they  were 
before. 

§  26.  In  order  further  to  illuftrate  what  has 
been  (aid  about  thcfc  experiments,  I  will  men- 
tion fome  (nftances  out  of  the  Mineralogy, 
concerning  the  cffefts  of  borax  upon  the  mi- 
neral bodies,  VIZ. 

a.  The  calcareous  fubflances,  and  all  ihofe 
ftones  which  contain  viny  thing  of  hme  in 
their  compofuion,  diflblve  readily  and  with 
effervelcence  in  the  borax.  The  eifeivefcencc 
is  the  more  violent,  tiie  greater  the  portion 
of  lime  contained  in  the  Itone.  This  reafon, 
however,  is  not  the  only  one  in  the  gypfum, 
becaufe  both  the  conftituents  oi  this  do  readily 
mix  with  the  borax,  and  therefore  a  greater 
eftcrvefcencc  ariltrs  in  melting  gypfum  witU 
the  borax,  than  lime  alone, 

b.  Tlie  Silices  do  not  didblve,  unlefs 
jbmc  few,  which  contahi  a  quantity  of  iron. 

c.  *I  he  Argillaccx,  when  pure,  are  not 
a£ted  upon  by  the  borax;  but  when  they  are 
mixed  rtith  lorae  heterogeneous  bodies,  they 
are  diflolvcd  though  very  flowiy ;  fuch  is 
for  inltance  the  Sione  Miirroic,  the  Common 
Clan  iitc. 

P  P  P  3  d.  The 
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iff  The  Granatese,  Zeolites,  and  Trapp, 
diflblve  but  flowly. 

e.  Thq  FluoreSj^  Afbeftinae,  and  Micaces, 
diflblve  for  the  mpft  p^rt  very  eafily,  and  fo 
forth. 

§  27,  Some  of  thefe  bodies  melt  to  a  colour-* 
lefs  tranfparent  glafs  with  the  borax ;  for  in- 
ilance,  the  Calcareous  Subflances,  when  pure, 
the  Fiuores^  fome  of  the  Zeolites^  ifcct  Others 
tinge  the  borax  with  a  green  tranfparent  co^ 
lour ;  viz.  the  Granate^^  Trappy  fome  of  the 
jirgillace^ey  fome  of  the  Micace^e  and  yfjbiff 
iina.  This  green  has  its  original,  partly 
from  a  fmall  portion  of  iron,  which  thp  Gra^ 
nateie  particularly  contain,  and  partly  frorq 
phlogifton. 

§  28;  The  borax  cannot  diflblve  but  ^  cert 
tain  quantity  of  a  mineral  body  proportional 
to  its  own.  Of  the  calcareous  kind  it  dif^ 
folves  a  vaft  quantity,  but  turns  at  laft,  when 
too  much  has  been  added,  from  a  clear  tranf* 
parent,  to  a  white,  opaque  flag.  When  the 
quaritity  of  the  calcareous  matter  exceeds  but 
little  in  proportion,  the  glafs  looks  very  clear 
as  loiig  as  it  remains  hot ;  but  as  foon  as  it 
begins  to  cool,  a  white  half  opaque  cloud 
is  ften  to  arife  from  the  bottom,  which 
fpreads  over  the  third,  half,  or  more  of  the 
glafs  globe,  in  proportion  to  the  quantity  of 
calcareous  matter  ^  but  the  glafs  or  flag  is 
peverthelefs  fliining,  and  of  a  glafly  te>fturc 
yvhen  broke  ;  if  more  of  this  matter  be  added, 
(he  floud  rifes  quicker  and  is  more  opaque,  and 
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fi>  by  degrees  till  the  flag  becomes  quite  milk 
white.  It  is  then  no  more  of  a  fhining,  but 
rather  dry  appearance,  on  the  furf^ce  ;  is 
very  brittle,  and  of  a  grained  texture,  when 
broke. 

§  29.  All  that  has  been  faid  hitherto  of  ex- 
periments upon  mineral  bodies,  relates  only 
to  tht  flones  and  earths.  I  am  now  proceed- 
ing to  the  metals  and  ores,  tti  order  to  de- 
fcribe  the  manner  of  examining  thefc  bodies, 
and  particularly  the  management  of  the  Blow- 
pipe, in  thefe  experiments.  An  ex.ift  know- 
ledge and  nice  proceeding  are  fo  much  the 
more  neceflhry  here,  as  the  metals  are  often 
fo  dilguifed  in  their  ores,  as  to  be  very  diffi- 
cultly known  by  their  external  appearance, 
and  liablefometimes  to  be  miftaken  one  for 
the  other :  Some  of  the  cobalt  ores  for  inftance, 
rcfcmble  much  the  Pyrites  Arfenicalis  ;  there 
arc  alfo  fome  iron  and  lead  ores,  which  are. 
nearly  like  one  another,  &c. 

§  30.  As  the  ores  generally  confifl  of  metals 
niineraliicd  wit!i  fulpliur  or  arlenic,  or  fome- 
times  both  together  ;  they  ought  firft  to  be 
expoltd  to  the  fire  by  thcmlelves,  in  order, 
not  only  to  determine  with  which  of  thefe 
ihcy  are  mineralifed,  but  alto  to  fet  them 
free  from  thofe  volatile  mineralinng  bodies: 
~^'  this  ierves  inftcad  of  calcination,  by 
;h  they  are  prepared  for  further  allays. 
31.  Here  it  mull:  be  obferved,  that,  when- 
any  metal,  or  fullble  ore,  is  to  be  tried,  a 
P  p  p    4  little 
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little  concavity  muft  be  made  in  that  place  of 
the  charcoal  where  the  matter  is  *to  be  put; 
becaufe,  as  foon  as  it  is  melted,  it  forms  itfelf 
into  a  glphular  figure,  .and  might  then  roll 
from  the  charcoal,  if  its  furface  was  plain; 
but  whea  borax  is  put  to  it,  this  inconveoiency 
is  not  lo  much  to  be  feared. 

§  32,  Whenever  an  ore  is  to  be  tried,  a 

fmall  bit  is  broke  off  for  that  purpbfe,  of  fuch 

^  Jize  as  is  direded  in  §  16:  this  bit  is  laid 

xipon  the  chrrcoal,  and  the  flame  blown  on  it 

llowly.    I'hcii  the  fulphur  or  arfenic  begins  to 

part  liom  it  in  form  of  Imokc ;  thele  are  eafily 

di(lii>^,uuhed  from  one  another  by  their  fmelli 

that  ot   lr.:phur  i  eing  fufficiently  known,  and 

the  arituic  fm'.liing  like  garlick.     The  flame 

ought  to  ijc  blown  very  gently  as  long  as  any 

frnpke:i>  lem  to  part  from  the  ore,  but,  after 

that,  the  heat  muil  be  augmented  by  degrees, 

in  order  to  make  the  calcination  as  perfeft  as 

poflible.     if  the  heat  is  appUcd  very  ftrongly 

from  the  btgh^nlrig  upon  an  ore  that  contains 

.  much   fulphur    or  arienic,  the  ore   will  pre- 

fently  iViclt,  anJ  yet  lofe  very  little  of  its  mine- 

ralifmg  bodies,  by  that  means   rendering  the 

calcinu:ion    very    imperlcdl.       It    is    however, 

impodible  to  calcine  the  ores  in  this  manner 

to  the  utmoft  pcrfedion,  whicii  is  eafily  feeu 

in    the    following   inftance,    viz.    in    melting 

down   a   calcined  Potter's  ore  with  borax,  it 

.  will  be  found  to  bubble  upon  the  coal,  which 

depeuds  on  the  lulphur  which  is  dill  left,  the 

yifriolic  acid  of  thjs  uniting  with  the  borax. 
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and  caufing  this  motion.     However,  lead  m 

its  metallic  fornn,  melted  in  this  manner,  bub- 
bles alone  upon  the  charcoal,  if  any  Ailphur 
remains  in  it.  IBut,  as  the  lead,  as  well  as 
ibme  of  the  other  metals,  may  raife  bubbles 
upon  the  charcoal,  although  they  are  quite 
free  from  the  fulphur,  only  by  the  flames 
being  forced  too  violently  on  it,  thefe  phsEno- 
mena  ought  not  to  be  confounded  with  each 
other. 

§  33.  The  ores  being  thus  calcined,  the 
metals  contained  in  them  may  be  difcovered, 
either  by  being  melted  alone,  or  with  fluxes: 
when  they  Ihew  themfelves,  either  in  their 
pure  metallic  ftate,  or  by  tinging  the  flag  with 
colour  peculiar  to  each  of  them.  In  thefe  ex- 
periments it  is  not  to  be  expe<5ted  that  the 
quantity  of  metal  contained  in  the  ore  rtiould 
be  exactly  determined ;  this  muft  be  done  in 
larger  laboratories.  This  cannot,  however, 
be  looked  upon  as  any  defeifV,  fince  it  is  fufli- 
cient  for  a  mincralogift,  only  to  find  out  what 
fort  of  metal  is  contained  in  the  ore.  There 
is  another  circumflance,  uhich,  1  am  forry  to 
fay,  is  a  more  real  detedl  in  our  little  labora- 
tory, whicli  is,  that  lome  oies  arc  not  at  all 
able  to  be  tried  by  it,  in  lo  fmali  an  appara- 
tus:  lor  inflance,  the  gold  ore  cMtd  Pyrites 
aureus,  which  confilU  of  gold,  iron,  and  tul- 
phur.  Tlie  greateft  quantity  of  gold,  which 
this  ore  contains,  is  about  one  ounce,  or  one 
putice  and  an  half  out  of  one  hundred  pounds 
pt  the  ore,  the  xeft  being  iron  and  fulphur; 

an  (J 
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and  as  only  a  very  fmall  bit  Is  allowed  for 
thefe  experiments,  (§  i6.  31O  ^he  gold  cob- 
tained  therein  can  hardly  be  difcerned  by  the 
eye,  even  if  it  could  be  extra£ted ;  but  it  goes 
along  with  the  iron  in  the  flag,  this  l^ft  metal 
bemg  in  fo  large  a  quantity  in  proportion  to 
the  other,  and  both  of  thdm  having  an  attract 
tiou  for  each  othert 

All  the  Blendes  and  Black  jacks,  which  are 
mineral    zink    ores,     containing    ziuk,     fuU 
|>hur^  and  iron,  cannot  be  tried  this  way,  be- 
jcaufe  they  cannot  be  perfectly  calcined ;  and 
i>e(ides^  the  zink  flies  off,  when  the  iron  fcori* 
lies :    i^ettber   can  all  thofe   Blendes,  which 
contain  (ilver  .or  gold  m-ineralifed  with  them, 
lie  tried  in  this  manner,  which  is  particularly 
owing  to  the  imperfect  calcination ;  nof  ai;e 
the  quickiilver  ores  fit  for  thefe  exDerimems, 
the  volatility  of  this  femi-metal  making  it  im- 
poffible  to  bring  it  out  of  the  poorer  fort  of 
ores  * ;    and  the  rich  ores,   which  fweat  out 
the  quickfilver  when  kept  clofe  in  the  hand« 
not  wanting  any  of  thefe  affays,  fifc,     Thofe 
ores  ought   to   be  90ayed    in   larger   quanti-. 
ties,   and  even  with   fuch   other  methods  as 
cannot  be  applied  upon  a  piece  of  charcoal. 

§  34.  Some  of  the  rich  (ilver  ores  are  eafily 
tried :    for    inftance,    Minera   argcnii    vitrea^ 

*  A  piece  of  gold  being  laid  over  the  proof,  to  receive  the 
fumes,  readily  difcovcrs  if  it  contains  any  quick -filver.  And 
it  is  probable,  that  by  fimilar  procelTes  we  may  alfo  be 
enabled  to  difcover  with  the  Blow-pipe  ottxer  of  the  volatile 
fubilances. 

commonly 
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commonly  called  Silver-glafs,  which  confifls 
only  of  filver  and  fulphur.     When  tliis  ore  is 
expofed  to  the  flame,  it  melts  inftanily,  and 
the   fulphur  goes  away  in  fume,    leaving  the 
filver  pure  upon   the  chnrcoal,  in  a  globula* 
form.     If  this  filver  fhould  happen  to  be  of  % 
dirty  appearance,  which  often  is  the  cafe,  then 
it    muil   be   melted    anew  with  a  very  little 
borax,  and  after  it   has  been  kept  in  fulion  for 
a  minute  or  two,  fo  as  to  be  perfedly  mehed 
and  red-liot,  the  proof  is  fufFered  to  cool :  it 
may  then  be  taken  ofl'the  co^l:  and  being  laid 
upon  the  rtcel-plate,  {P/.  x.Jig.  N.)  the  filver 
is    feparated    from    the   Hag    by   one   or    two 
flrokes  of  the  hammer  (PI.  r.  fig.  E.).     Here 
the  ufe  of  the  bmfs  ring  {PL  i.  fig.  H.)  is 
manifell:,    for    this    ought  firft   to   be    placed 
upon  the  plate,  to  hinder  the  proof  from  fly- 
ing off  by  the  violence  of  the  ftrokc,  which 
otherwife  uould  happen.     The  iilver  is  then 
found  inclofed  in  the  flag  of  a  globular  form, 
^d  quite  ftiining,  as  if  it  was  poliflied.    When 
a  large  quantity  of  filver   is  contained   in   a 
lead  ore,  viz.  in  a  potter's  ore,  it  can  likewife 
be  difcovercd  througli  the  ufe   of  the  blow- 
pipe, of  which  more  will  be  mentioned  here- 
after.    (§.  39.) 

§  3S'  i '"  "'*'iy  ^fi  melted  out  of  the  pure 
tin  ores,  in  its  ractalllic  ftate.  Some  of  thefe 
ores  melt  very  eafily,  and  yield  their  metal 
in  quantity,  if  only  expofed  to  the  tire  by 
themfelvcs;  but  others  are  more  refraftory; 
^]d  as  thele  melc  very  flowly,  the  tin,  which 
fweats 
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iweats  out  in  form  of  very  fmall  globules,  is 
inflantly  burnt  to  afhes,  before  thefe  globules 
have  time  to  unite,  in  order  to  compofe  a  lar- 
ger globe,  which,  nmight  be  feen  by  the  eye, 
is  not  fo  foon  deftroyed  by  the  fire;  it  is 
therefore  necefiary  to  add  a  little  borax  to 
thefe  from  the  beginning,  and  then  to  blow 
the  flame  violently  at  the  proof.  The  bora}^ 
does  here  preferve  the  metal  from  beirig  too 
foon  calcined,  and  even  contributes  to  the 
readier  coUefting  of  the  fmall  metallic  particles, 
Vi^hich  foon  are  feen  to  form  themfelves  into 
a  globule  of  metallic  tin  at  the  bottom  of  the 
whole  mafs,  neareft  to  the  charcoal.  As  (bon 
as  fo  much  of  the  metallic  tin  is  produced,  as 
is  fufficient  to  convince  the  operator  of  its 
prefence,  the  fire  ought  to  be  difcontinued, 
though  the  whole  of  the  ore  is  riot  yet  melted ; 
becaufe  the  whole  of  this  kind  of  ore  can  be 
feldom  or  never  reduced  into  metal  by  means 
of  thefe  experiments,  a  great  proportion  being 
always  calcined  :  and  if  the  fire  is  continued 
too  long,  perhaps  even  the  metal  already  re- 
duced may  likewife  be  burnt  to  afhes ;  for 
the  tin  is  very  foon  deftroyed  from  its  metallic 
ftate  by  the  fire. 

§  36.  Moft  part  of  the  lead  ores  may  be  re- 
duced to  a  metallic  ftate  upon  the  charcoal. 
The  Mincra  Plumbi  calciformes^  which  are  pure, 
are  eafily  melted  into  lead;  but  fuch  of  them, 
as  are  mixed  with  an  ochra  ferrl^  or  any  kind 
of  earth,  as  Clay,  Lime,  &c.  yield  very  little 
of  lead,  and  even  nothing  at  all,  if  the  hetero* 

genea 
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genca  arc  combined  in  any  large  quantity: 
this  happens  even  with  the  Miner  a  plumbicaki'- 
formis  arfenico  mixta.  Thefe,  therefore,  arc 
not  to  be  tried  but  in  larger  laboratories. 
However,  every  mineral  body  fufpcfled  to 
contain  any  metallic  fubftancc  may  be  tried 
by  the  blow-pipe,  fo  as  to  give  fufficient  proofe 
whether  it  contain  any  or  not,  by  its  effe£ts 
being  different  from  thofe  of  the  ftones  or 
earths,  &c. 

§  37*  The  Miner  a  plumbi  miner alifata  leave 
the  lead  in  a  metallic  form,  if  not  too  large  a 
quantity  of  iron  is  mixed  with  it.     For  ex- 
ample, when  a  teffellated  or  (leel- grained  lead 
ore  is  expofed  to  the  flame,  its  fuiphur,  and 
even  the  arfenic,   if  there  be  any,  begins  to 
fume,  and  the  ore  iifelf  immediately  to  melt 
into  a  globular  form;  the  reft  of  th?  fulphur 
continues  then  to  fly  off,  if  the  flame  is  blown 
flowly  upon  the  mafs ;  but,  on  the  contrary, 
very  little  of  the  fulphur  will  go  off^,  if  the 
flame  is  forced  violently  on  it :  in  this  cafe,  it 
rather  happens  that  the  lead  itfelf  crackles  and 
diflipates,  throwing  about  very  minute  metal- 
lie  particles.     The  fulphur  being  driven  out 
as  much  as  polfible,  which  is  known  by  find^ 
ing  no  fulphureous  vapour  in  fmelling  at  the 
proof,  the  whole  is  fuffered  to  cool,  and  then 
a  globule  of  metallic  lead  will  be  left  upon 
the  coal.     If  any  iron  is  contained  in  the  lead 
ore,  the  lead,  which   is   melted  out  of  it,  is 
not  of  a  metallic  (hining,  but  rather  of  a  black 
and  uneven  fur  face :    a   little  borax  mud  in 

thit 


this  cafe  be  melted  with  it,  and  as  fbon  d$  fitf 
bubble  is  feeii  to  rife  auy  longer  from  the 
inetal  into  the  borax,  the  fire  muft  be  di(* 
eontinxied  :  when  the  mafs  is  grown  cold,  thd 
Iron  will  be  found  fcorlfied  with  the  borax^ 
and  the  lead  left  pure,  and  of  a  fhining  co* 
loun 

§  38*  Borax  does  not  ftorify  the  lead  iri 
thcfe  fmall  experiments,  when  it  is  pure :  if 
the  flame  is  forced  with  a  violence  on  tt^  a 
bubbling  will  enfiie,  refembling  that  \vhich  is 
*bfenred  when  borax  diflblves  a  body  melted 
with  it ;  but,  when  the  fire  ceafes,  the  flag  will 
be  perfcSly  clear  and  tranfparent,  ^nd  a  quaa^ 
tity  of  very  minute  particles  of  lead  will  bfe  fecn 
fpread  about  the  borax,  which  have  been  torn 
off  from  the  mafs  during  the  bubbling. 

§39.  If  fuch  a  lead  ore  (§  37.)  is  rich  in  fllvcr^ 
this  laft  metal  may  likewile  be  difcovered  by 
this  experiment ;  becaufe,  as  the  lead  is  vola- 
tile, it  may  be  forced  off,  and  the  filver  remaiu« 
To  efFeft  this,  the  lead,  which  is  melted  out 
of  the  ore,  muft  be  kept  in  conftant  fufion 
ivith  a  flow  heat,  that  it  may  be  con  fumed* 
This  end  will  be  fooncr  obtained,  and  the 
lead  part  quicker,  if,  during  the  fufion,  the 
wind  through  the  blow-pipe  is  diretled  imme- 
diately, though  not  forcibly,  upon  the  melted 
mafs  itfelf,  until  it  begins  to  cool,  at  which  time 
the  fire  muft  be  direfted  on  it  again.  The  lead, 
which  is  already  in  a  volatilifing  ftate,  will 
'by  this  artifice  be  driven  out  in  form  of  a  fublU 
*fmoke;  and  by  thus  continuing  by  turns  to 

melt 
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melt  the  mafs,  and  tlien  to  blow  off  the  !ead, 
as  lias  been  laid,  until  no  fmoke  is  any  longer 
perceived,  the  filver  will  at  Lift  be  obtained 
pure.  The  lame  obfervation  holds  good  here 
alio,  which  was  made  about  the  gold,  that,  as 
none  but  very  litrle  bits  of  ores  can  be  employed 
ill  theCe  experiments,  it  will  be  difficult  to  cx- 
tradl  the  lilver  out  of  a  poor  ore  ;  for  fome  part 
of  it  will  fly  oft*  with  the  lead,  and,  what 
might  be  UfV,  is  too  little  to  be  difccrned  by 
the  eye.  The  filvtr,  which,  by  this  means 
is  obtained,  is  eat'ily  diftinguiihcd  from  lead  by 
the  following  external  marks,  viz.  that  it  mult 
be  red-hot  before  it  can  be  melted  :  it  cools 
fooiier  than  lead  :  it  has  a  filver  colour ;  that 
is  to  fay,  brighter  and  whiter  than  lead  :  aitd 
is  harder  under  the  hammer,    (§  34.) 

§  40.  The  MiKcra  cupri  calctjcrnies  (at  leaft 
fome  of  them)  when  not  mixed  witli  too  much 
flone  or  earth,  are  eafily  reduced  to  copper 
with  any  flux ;  it  the  copper  is  found  not  to 
have  its  natural  bright  colour,  it  miirt  be 
melted  with  a  little  borax  which  parities  it. 
Some  of  thefe  ores  do  not  at  all  dil'cower  their 
metal,  it  not  immediately  melted  with  borax; 
the  hetcrogenea,  contained  in  them,  hiiidtr- 
ing  the  fuQon,  before  thcle  are  Icorihed  by  the 
flux. 

§  41.  The  grey  Copper  ores,  which  only 
coiUift  of  copper  and  fulphur,  are  tried  atmoft 
in  the  fame  manner  as  above  meuiione('« 
(J  40.)  Being  espofed  to  the  flame  by  them- 
jislves,  they  will  b^  found  hiftaudy  to  melt, 
;  aad 
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and  part  of  their  fulphur  to  go  off.  The  copper 
may  afterwards  be  obtained  in  two  ways  ;  the 
one,  by  keeping  the  proof  in  fufion  for  about 
a  minute,  and  afterwards  fuffering  it  to  cool; 
when  it  will  be  found  to  have  a  dark  and  uneven 
appearance  externally,  but  which,  after  being 
broke,  difcovers  the  metallic  copper  of  a  glo- 
bular form  in  its  centre,  furrounded  with  a  re- 
gulus,  which  flill  contains  fome  fulphur  and 
a  portion  of  the  metal :  the  other,  by  being 
melted  with  borax,  which  lad  way  fometimes 
makes  the  metal  appear  fooner. 

§42.  The  Minera  cupri  pyritacea^  Contaid* 
ing  copper,  fulphur,  and  iron,  may  be  tried 
with  the  blow-pipe,  if  they  are  not  too  poor. 
In  thefe  experiments  the  ore  ought  to  be  caK 
cined,  and,  after  that,  the  iron  Icorified.    For 
this  purpofe  a  bit  of  the  ore  muft  be  expoied 
to  a  flow  flame,  that  as  much  of  the  fulphur 
as    poflible    may    part    from    it    before   it   ia 
melted,  becaufc  the  ore  commonly  melts  very 
foon,  and  then  the  fulphur  is  more  difficultly 
driven  oft.     After  beiiig  melted,   it   muft  be 
kept  in  fufion  with  a  ftrong  fire  for  about  a 
minute,  that  a  great  part  of  the  iron  may  be 
calcined ;    and,   after  that,    fome  borax  muft 
be  added,  which  fcorifies  the  iron,  and  turns 
with  it  to  a  black  flag.     If  the  ore  is  very 
rich,  metallic  copper  will  be  had  in  the  flag, 
after  the  fcorification  :  if  the  ore  is  of  a  mode- 
rate richriefs,  the  copper  will  ftill  retain  a  little 
fulphur,  and  fometimes  iron:  the  product  will 
therefore  be  brittle,  and  muft  with  great  cau- 
tion 
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tion  be  feparatcd  from  the  flag,  that  it  may 
not  break  into  pieces:  and  if  this  product  is 
afterwards  treated  in  the  fame  manner  as  before 
faid,  in  fpeaking  of  the  grey  copper-ores 
(§  4^0'  ^^^  metal  will  foon  be  produced. 
But,  if  the  ore  is  poor,  the  produft  after  the 
firft  fcorification  mud  be  brought  into  fuHon, 
and  afterwards  melted  with  fome  fre(h  borax, 
in  order  to  calcine  and  fcorify  the  remaining 
portion  of  iron ;  after  which  it  may  be  treated 
as  mentioned  in  Sed  41.  The  copper  will,  in 
this  lad  cafe,  be  found  in  a  very  fmall  gIo« 
bule. 

§  43.  The  copper  is  not  very  eafily  (corified 
with  this  apparatus,  when  it  is  melted  toge« 
ther  with  borax ;  unlcfs  it  has  firft  been  ex- 
pofed  to  the  fire  by  itfelf  for  a  while,  in  order 
to  be  calcined.  When  only  a  little  of  this 
metal  is  dlflblved,  it  inflantly  tinges  the  flag 
of  a  reddifli  brown  colour,  and  moflly  opaque  ; 
but  as  foon  as  this  flag  is  kept  in  fufion  for  a 
little  while,  it  becomes  quite  green  and  trans- 
parent:  and  thus  the  prefence  of  the  cop- 
per may  be  difcovered  by  the  colour,  when 
it  is  concealed  in  heterogeneous  bodies,  fo 
as  not  to  be  difcovered  by  any  other  experi- 
ment. 

S  44.  If  metallic  copper  is  melted  with 
borax  by  a  flow  fire,  and  only  for  a  very  little 
time,  the  glafs,  or  flag,  becomes  of  a  fine 
tranfparent  blue  or  violet  colour,  inclining 
more  or  lefs  to  the  green ;  but  this  colour  is 
not  properly  owing  to  the  copper,  but  it  may 

(^  q  q  rather 
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rather  be  to  Irs  phlogillon;  becaufe  the  fame 
colour  is  to  be  had  in  the  fame  manner  from 
iron  :  and  thefe  g^lafles,  which  are  coloured 
with  either  of  thefe  two  metals,  foon  lofc 
their  colour^  if  expofed  to  a  flrong  fire,  in 
which  they  are  made  quite  clear,  and  colour- 
lefs.  Befides,  if  this  glafs,  tinged  blue  with 
the  copper,  is  again  melted  with  more  of  this 
metal,  it  becomes  of  a  good  green  colour, 
which  for  a  long  time  keeps  unchanged  in  the 
fire. 

§  45.  The  iron  ores,  when  pure,  can  never 
be  melted  by  themlelves,  through  the  means 
6(  the  blow-pipe  alone,  nor  do  they  yield 
their  metal,  when  melted  with  fluxes,  bs- 
caule  they  require  too  ftroiig  a  heat  to  be 
brought  into  tufion ;  and,  as  both  the  ora 
and  the  metal  itfelf  very  loon  lofe  the  phlo- 
gifton  in  the  fire,  and  cannot  be  fupplied 
with  a  fuflicient  quantity  from  the .  charcoal, 
(o  likewife  thcv  are  vcrv  foon  calcined  in  the 
fire.  Thl'^  en(y  calcination  is  alfo  the  reafoii 
why  the  fiuxc.-.,  for  inllance  borax,  readily 
fcorify  this  ort,  and  even  the  metal  itfelf. 
The  iron  loks  its  phlogill:on  in  the  fire  fooner 
thin  the  copper,  and  is  therefore  eafier  Icori- 
lled  ;  and  tiiis  is  ti^^e  principle  on  which 
the  experii^K-nr  mentioned  ia  Seft.  42  is 
fouiided. 

§  46.  The  iron  is,  however,  difcovercd 
without  much  d.fficulty,  ahhou^h  it  were 
n/ixed  but  in  a  very  tmall  quantity  with  he- 
terogeneous bodies.     Tile  ore,  or  ihole  bodies 

which 


■ 
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Ivhich  contain  any  large  quantity  of  the  metal, 
are  all  attrafted  by  the  loadftone,  fome  without 
any  previous  calcination,  and  others  without 
having  being  roafted.  When. a  clay  is  mixed 
with  a  little  iron,  it  commonly  melts  by  itfelf 
in  the  fire ;  but,  if  this  metal  is  contained  in 
a  limeflone,  it  does  not  promote  the  fuiioh, 
but  gives  the  Aone  a  dark,  and  fometimcs  a 
deep  black  colour,  which  always  is  the  cha« 
raSer  of  iron.  A  Mineraferri  calciformis  pur  a 
cryjiallifata^  is  commonly'  of  a  red  colour : 
This  being  expofed  to  the  flame,  becomes 
quite  black,  and  is  then  readily  attradlcd  by 
the  loadftone,  which  it  was  not  before.  Be- 
fides  thefe  figns,  the  iron  difcovers  irlelf,  by 
tinging  the  flag  of  a  green  tranfparent  colour, 
inclining  to  brown,  when  only  a  little  of  the 
metal  is  fcorified ;  but  as  ioon  as  any  lar* 
ger  quantity  thereof  is  diflblved  in  the  (lag, 
this  becomes  firft  a  blackifli  brown,  and  after* 
wards  quite  black  and  opaque. 

§  47.  Bifmuth  is  known  by  its  communicat- 
ing a  yellowifh  brown  colour  to  borax  :  and 
arfenic  by  its  volatility,  and  garlick  fmell. 
Antimony  both  in  form  of  regulus  and  ore, 
is  wholly  volatile  in  the  fire,  when  it  is  not 
mixed  with  any  other  metal  (except  arlenic), 
and  is  known  by  its  particular  Imell  ;  eaficr 
to  be  diftinguiflied,  when  once  known,  than 
dtfcribed.  When  the  ore  of  antimony  is 
melted  upon  the  charcoal,  it  bubbles  con* 
ftantly,  during  its  volatilifing. 

Q^q  q    2  §48- 
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§  48.  Zinc  ores  are  not  cafily  tried  upon  (htf 
coal  (Scft.  xxxiii.).  But  the  regulus'of  zinc^ 
expoled  to  the  fire  upon  the  charcoal^  bums 
with  a  beautiful  blue  flam^,  and  fornis  itfelf 
almoft  inftantly  into  white  flowers,  which  are 
the  common  flowers  of  zinc. 

§  49.  Cobalt  is  particularly  remarkaMe  for 
giving  to  the  glafs  a  blue  colour^  which  is  the* 
zafFre  or  fmalt.  To  produce  this,  a  piece  of  co- 
balt ore  mufl:  be  calcined  in  the  fire  (Scd.  30^ 
31.)  and  afterwards  melted  with  borax*  A9 
foon  as  the  glafs,  during  the  fufion,  frotn 
being  clear,  feems  to  grow  opaque,  it  is  a 
fign,  that  it  is  already  tinged  a  little  ;  the  fire 
is  then  to  be  difcontinued,  and  the  operator 
mufl: take  hold  with  the  nippers  (PI.  i.j%.R.) 
of  a  little  of  the  glafs,  whilft  yet  hot,  afid 
draw  it  out  flowly  in  the  beginning,  but  after- 
wards very  quick,  before  it  cools,  whereby  a 
thread  of  the  coloured  glafs  is  procured,  more 
or  lefs  thick,  wherein  the  colour  may  eafier 
be  fccn  again  ft  the  day  or  candle-ligbt,  than 
if  it  was  left  in  a  globular  form.  Thif 
thread  melts  eafily,  if  only  put  in  the  flame 
of  the  candle,  without  the  help  of  the  blow- 
pipe. 

If  this  glafs  is  melted  again  with  more  of 
the  cobalt,  and  kept  in  fufion  for  a  while, 
the  colour  becomes  very  deep  ;  aiid  thus 
the  colour  may  be  altered  at  plealure. 

§  50.  When  the  cobalt  ore  is  pure,  or  at 
leafl  contains  but  little  iron,  a  cobalt  regulus 
is  almoft  inftantly  produced  in  the  borax,  dur- 
ing 
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tng  the  fufion ;  but  when  it  is  mixed  with  a 
<)uantit7  of  iron,  this  lafl  metal  ought  firfl  to 
be  feparated,  which  is  eaiily  performed,  fince 
it  fcorifies  fooner  than  the  cobalt ;  therefore, 
as  long  as  the  flag  retains  any  brown  or  black, 
colour  SeA  49.  it  mufl  be  feparated,  and 
melted  again  with  fre(h  borax,  until  it  (hews 
Che  blue  colour^ 

§  5U  Nickel  is  very  feldom  to  be  had,  and 
as  its  ores  are  feldem  free  from  mixtures  of 
other  metals,  it  is  very  difficultly  tried  with 
the  blow-pipe^  However,  when  this  femi- me- 
tal is  mixed  with  iron  and  cobalt,  it  is  eaiily 
freed  from  thefe  heterogeneotis  metals,  and  re- 
duced to  a  pure  nickel  regulus  by  means  of  fco- 
rification  with  borax,  in  the  fame  manner  as 
IS  mentioned  Se&  I.  becaufe  both  the  iron  and 
cobalt  fooner  fcorify  than  the  nickeh  The  re- 
gulus of  nickel  itfelf  is  of  a  green  colour,  when 
^calcined :  it  requires  a  pretty  flrong  fire  be- 
fore it  melts,  and  tinges  the  borax  with  a 
hyacinth  colour,  Manganefe  gives  the  fame 
colour  to  borax,  but  its  other  qualities  are  quite 
jdifferent,  fo  as  not  to  be  confounded  with  the 
nickel  "^a]^ 

§  52- 


[tf]  Tbf  habitudes  of  miner  aliztd  metals  in  the  fire.  When 
iDctals  are  diflbived  in  a^  natural  menilnium,  efpecially  fuU 
jihur,  I  call  them  mineralized.  I  am  aware  that  many  uib 
the  term  mineralization  in  a  very  extended  fenfe,  fo  that 
iliey  apply  it  not  only  to  thofe  conjunAions  of  metals  efpe- 
oally,  of  which  arfenic  is  a  part,  but  even  to  the  mechanical 
implication  of  earths  or  Hones.    But  if  arftoic  be  ieckoned  a 

^q  q    3  aiineralizifig 
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§  52.  Thus  I  have  briefly  Idefcribed  the  ufe 
of  the  Blow-pipe,    and  the  method  of  cm- 
ploying 

mineralizing  fubdance,  it  is  obvious  that  we  muft,  as  a  cdn- 
fcquence,  allow  of  no  native  metals:  For  each  of  thcfc  are 
debafed  with  fome  other  metal,  Gold,  for  example,  with 
iilver  or  copper,  platina  with  iron,  filver  with  gold  or  cop- 
per, and  lo  of  the  reft.  If  therefore  metals  can  be  minera- 
lized by  arfenic,  why  not  by  other  metals  ? 

Sulphurated  metaU  may  be  freed  from  their  fulphur  by  a 
flight  roafiing  upon  the  charcoal,  or  at  lead  the  greatell 
part  may  be  driven  off.  The  mineral  muft  not  be  fufed, 
for  the  furface  in  that  cafe  becoming  much  lefs,  the  minera- 
lizing matter  is  much  longer  in  flying  off. 
•  The  fcver;^l  volatile  matters  are  known  by  their  fmell, 
fume,  or  cloudy  tinge  argund  them  ;  and  the  fixed  reliduc^ 
being  fufcd  by  the  help  of  the  fluxes,  their  contents  may  be 
known  partly  by  their  colour,  partly  by  the  reduced  parti- 
clcs,  and  laftly  by  the  precipitation  they  afford  upon  iron. 

Mineralizid  Gold.  Gold  cannot  be  diredly  united  with 
fulphur ;  but  they  are  found  together  in  the  form  of  goldcii 
pyrites  by  t^e  mediation  of  iron,  which  is  ftrongly  attra^ivc 
of  both.  But  this  mineral  contains  the  gold  in  fo  fmall  a 
quantity,  that  though  it  may  be  feparated  by  fufion  and  fco- 
rification,  yet  as  it  fcarcely  exceeds  y^iV^  part  of  the  weight  of 
the  particle  examined  by  the  blow-pipe,  it  may  cafily  cfcapc 
obfervation  by  being  enveloped  in  the  fcoria, 

Minerali'z.ed  Stiver.  Sulphurated  filver,  or  the  vitreous 
filver  ore,  being  fiifed  on  the  charcoal,  becomes  deprived  qf 
its  mineralizing  matter  without  difficulty;  fo  that  a  bright 
globule  is  often  produced,  which  may  be  purified,  if  nccef- 
fary,  with  borax.  Copper,  iron,  or  manganefe,  deprive  fiivcr 
of  its  fulphur. 

If  arfenic  be  prcfent,  together  with  fulphur,  as  in  the  red 
ore  of  lilver,  both  may  be  driven  off  by  a  flight  roafting,  and 
the  rcguhis  mull  then  be  entirely  freed  li om  hetcrogencoui 
matters  by  the  help  of  borax. 

A  mixture  of  copper,  fulphur,  arfenic,  and  fUyer,  or  the 
white  filver  ore,  exhibits  a  globule,  which  is  rendered  ira^  ur< 
by  thde  metals, 
X  "  Silrcr, 


B  L  O  W-  P  I  P  F.  967 

'ploying  it  in  the  ftudy  of  Mineralogy.     Any 
gentleman,    who  is  a   lover  of  this  fcience, 

wUl, 

Silver,  loaded  with  fiilphur  and  lead  (galena),  lofes  its  fiil- 
phur  by  roaftiiig,  after  which  the  lead  may  be  gradually  dc- 
llroycd  by  repeated  tufions  and  coolings,  or  it  may  be  fcpa- 
rated  in  the  cupel. 

Mineralized  Lead.  Galena  affords  a  diflinft  regiilu«5  on 
the  charcoal,  unlefs  it  be  too  much  loaded  with  iron,  Tho 
lead  is  precipitated  by  iron  and  copper. 

Mineralized  Copper.  This  mineral,  which  rs  termed  the 
crnereous^  or  more  improperly  the  vitreous  ore  of  copper,  being 
gently  roaftcd  with  care,  and  at  laft  fufcd,  exhibits  a  mafs, 
uhofc  exterior  cnift  is  ufually  contaminated  with  fulphur, 
but  whofe  interior  part  is  pure  copper,  if  the  fufion  has  been 
fuffiriently  made.  The  roaftcd  mafs  in  general  affords  the 
regulus  more  fpcedily  by  the  addition  of  borax.  Cupreous 
pyrites  always  abounds  with  iron:  this,  after  a  proper  roaft- 
ing,  being  fufficiently  fufed,  affords  a  regulus  of  copper,  if 
the  ore  be  rich ;  but  if  poorer  it  requires  frequent  fcorifi- 
cations  with  borax.  But  if  the  mafs  be  fufed  together  with 
borax  upon  iron,  vefliges  of  copper  are  precipitated,  though 
very  fmall.  The  celebrated  Gahn  has  dilcovered,  that  if  the 
fiame  be  thrown  fuddcnly  and  b)'  intervals,  on  a  calcined  grain 
of  copper  ore,  the  metallic  Iplcndor  appears  on  its  furfacc 
AC  thofe  inftants,  which  at  other  times  is  black. 

Aiineralized  iron.  Sulphurated  iron,  commonly  known 
by  the  name  of  pyrites,  may  be  melted  into  a  globule,  which, 
at  the  beginning,  is  environed  with  a  bluifli  flame.  But  be- 
caufe  the  metal  itfelf  is  eafily  deprived  of  its  phlogiftcn 
and  fcorified,  it  exhibits  no  regulus,  either  alone,  or  when 
treated  with  borax. 

Mimra.izen  B Jmuth.  Bifmuth  exhibits  a  blue  flame  when 
fufed. 

This  ore  of  bifmuth  fufed  with  borax  is  diftin<Elly  preci- 
pitated by  iron  or  manganefe. 

Aiir^tfaiized  NiikeL  Sulphurated  Nickel  has  not  yet' been 
found,  without  an  addition  of  iron  and  arfenic.  By  roafling 
And  frequent  fufions  u  ith  borax,  the  regulus  Is  obtained,  but 
icarccly,  if  ever,  tree  from  foreign  matter. 

Q^q  q    4  Mimralizil 
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will,  by  attending  to  the  rules  here  laid  ^wn» 
be  able  in  any  eafy  manner  to  amufe  him- 
felf  in  diicovering  the  properties  of  thofe  works 
of  nature  which  the  mineral  kingdom  fur* 
nifties  us  with.  The  hufbandman  may  by  its 
help  find  out  what  forts  o(ftones,  earths,  ores 

Alineralized  Cobalt.  What  wc  have  faid  of  Nickel  ii 
likewife  true  of  fiilphuratcd  cobalt.  At  leafl  it  is  never  with- 
out iron,  and  feldom  free  from  arfenic.  The  regulus  may  be 
obtained  upon  the  charcoal,  by  the  method  juft  mentioned^ 
but  always  vitiated  by  heterogeneous  matters. 

Minerali%ed  Zinc.  Though  Zink  refufes  aqy  dire^  uoioa 
with  fulphur,  yet  they  are  found  joined  in  the  faipc  m'uieral, 
and  that  eipecially  by  the  mediattog  of  iron*  The  mineral, 
which  is  called  Blende^  is  without  metallic  fplendor,  melts 
by  itfelf  upon  the  coal,  commonly  tinging  the  fla^ie  after  the 
manner  of  zink.  It  is  dilTolved  both  in  borax  and  the  phof« 
phoric  fait.  That  mineral  of  zinck,  which  poife^es  the.  me* 
tallic  fplendor  has  the  fame  properties,  but  feems  to  melt  or 
be  diflblved  more  eafily.  Both  thefe  leave  a  cloudioefs  upoa 
the  charcoal. 

Metcury^  Arfenic^  and  Antimony^  Mercury,  arfenic,  and 
antimony,  are  volatile  in  the  flate  of  mineralization.  The 
fird  is  found  in  the  form  of  cinnabar,  wl^ich  melts  on  the 
charcoal,  exhibits  a  blue  flame,  and  gradually  exhales  with- 
out having  any  refiduc. 

Teilow  Arfenicy  expofed  to  the  exterior  flame  in  fuch  a 
manner  that  it  may  neither  melt  nor  fume,  becomes  red,  but 
returns  to  its  original  yellownefs  when  cool:  if  it  be  urgfd  io 
as  juft  to  begin  to  melt,  it  acquires  a  rcdnefs  which  pcrfiils 
even  when  cold  ;  if  a  flronger  fire  I  c  applied,  it  flies  entirely 
away.  Riiigal  contains  a  fomewhat  greater  portion  of  fulphur, 
and  therefore  more  eafily  melts,  but  it  flies  away  totally  like 
the  other. 

Crude  Antlmory  upon  the  charcoal  melts,  fumes,  is  imbibed, 
and  at  laft  totally  vanifl\es,  except  a  cloudinefs  about  the  ipot 
it  reflcd  on. 

Platina  and  Tin  arc  fcarcely  found  fulphurattd  in  the 
l^pwels  of  the  earth,     Tbi  Eeitorfrem  Bergman. 

4c, 
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tec.  there  are  on  his  eftate,  and  to  what  cbco* 
Domical  ufes  they  may  be  employed.  The 
Scientific  Mineraliil  may,  by  examining  into 
the  properties  and  effedls  of  the  mineral  bodies, 
difcover  the  natural  relation  thefe  bodies  ftand 
in  to  each  other,  and  thereby  furnifh  himielf 
with  materials  for  eftabli(hing  a  Mineral  Sy- 
fiem,  founded  on  fuch  principles  as  Nature 
herfelf  has  laid  down  in  them  ;  and  this  in  his 
own  (ludy,  without  being  forced  to  have  re- 
courfe  to  great  laboratories,  crucibles,  fur- 
naces, &c.  which  is  attended  with  much 
trouble,  and  is  the  reafon  why  fo  few  can 
have  an  opportunity  of  gratifying  their  defire 
of  knowledge  in  this  part  of  natural  hiflory. 
I  (hall  now  add  fome  hints  towards  the  im- 
provements of  this  apparatus,  leaving  to  the 
judicious  practitioner  the  talk  of  completing 
them, 

§  53*  ^  great  number  of  fluxes  might,  per- 
haps, be  found  out,  whofe  effeds  on  mineral 
bodies  might  be  different  from  thofe  already 
in  ufe,  whereby  more  diflind):  charafters  of 
thofe  mineral  bodies  might  be  difcovered, 
which  now  either  (hew  ambiguous  ones,  or 
which  it  is  almofl  impoflible  to  try  exaftly  with 
the  Blow-pipe.  Inftead  of  the  fal  Jodie ^  fome 
other  fait  might  be  difcovered  better  adapted 
to  thefe  experiments.  But  it  is  very  neceflary 
not  to  make  ufe  of  any  other  fluxes  on  the 
charcoal  than  fuch  as  have  no  attraction  to  it : 
if  they,  at  the  fame  time,  are  clear  and  tranf- 
pareut,  when  melted,  as  the  borax  and  the 

5  >/ 
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falfufibile  tnicrocofmicum^  it  is  ftill  better:  how- 
ever, the  tranfparency  and  opacity  are  of  no 
great  confequence,  if  a  fubftance  is  cflayed 
only  in  order  to  difcover  its  fufibility,  with- 
out any  attention  to  its  colour  ;  in  which 
cafe,  fome  metallic  flag,  perhaps,  might  be 
ufeful. 

§  54*  When  fuch  ores  are  to  be  reduced 
whofe  metals  are  very  eafily  calcined,  fuch  as 
tin,  zinc,  &c.  it  might  perhaps  be  of  fervice  to 
^dd  fome  phlogifton,  (ince  the  charcoal  cannot 
afford  enough  of  it  in  the  open  fire  of  thefe 
cflays :  fuch  a  phlogifton  might  be  hard  rcfin, 
or  fome  fuch  body.  The  manner  of  melting 
the  volatile  metals  out  of  their  ores  per  defcenfum 
might  alfo,  perhaps,  be  imitated :  for  inftance, 
a  hole  might  be  made  in  the  charcoal,  wide 
above,  and  very  narrow  at  the  bottom ;  a 
Jittle  piece  of  the  ore  being  then  laid  at  the 
upper  end  of  the  hole,  and  covered  with  fome 
very  fmall  pieces  of  the^ charcoal,  the  flame 
mull  be  direfted  on  the  top  :  the  metal  might, 
perhaps,  by  this  method,  run  into  the  hole 
below,  concealed  from  the  violence  of  the 
fire,  particularly  if  the  ore  is  very  fufible,  &c. 

Several  of  my  experiments  have  indeed  in- 
duced me  to  believe  the  poffibility  of  thefe  im- 
provements;  but  as  1  have  not  yet  had  an  op- 
portunity of  bringing  them  to  perfcdlion,  I 
will  not  deliver  them  as  infallible  :  tlitfe  hints 
are  only  communicated  as  an  inducement  to 
farther  trials. 

§55' 
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§  SS*  The  ufe  of  the  Pocket  Laboratory, 
as  here  defcribed,    is    chiefly    calculated    for 
a  travelling  mineralift.     But  a  perfon,    who 
always   refides    at    one  ^  and  the  fame   place, 
may  by  fome  alteration  make  it  more  commo- 
dious  to  himfelf,    and   avoid  the   trouble  of 
blowing  with  the  mouth.     For  this  purpofe 
Jie  may  have  the  Blow- pipe  go  through  a  hole 
in  a  table,  and  fixed  underneath  to  a  f  mall  pair 
of  bellows  with  double  bottoms,  fuch  as  fome 
of  the  glafs-blowers  ufe,  and  then  nothing  more 
is  required,  thai)  to  move  the  bellows  with  the 
feet  during  the  experiment;  but  in  this  cafe 
^  lamp  may  be  ufed  inftead  of  a  candle.    This 
method  would  be  attended  vi^ith  a  dill  greater 
advantage,  if  there  were  many  fuch  parts  as 
cc  fig.  Q^  PL  I.  the  opening  of  which  were 
of  different  dimenfions  :  thofe  parts  might  by 
means  of  a  fcrew  be  fattened  to  the  main  body 
of  the  Blow-pipe,  and  taken  away  at  pleafure. 
The  advantage  of  having  thefe  nozzles,  if  I 
may  be  permitted  to  call  them  fo,  of  different 
capacities  at  their  ends,  would  be  that  of  exciting 
a  lUonger  or  weaker  heat  as  occafion  might 
require.    It  would  only  be  necefTary  to  oblerve, 
that  in  proportion  as  the  opening  of  the  pipe 
(nozzle)  is  enlarged,  the  quantity  of  the  flame 
muft  be  augmented  by  a  thicker  wick  in  the 
lamp,  and  the  force  of  blowing  encreafed  by 
means  of  weights  laid  on  the  bellows,  a  much 
intenfer  heat  would  thus   be  produced  by  a 
pipe  of  a  confiderable  opening  at  the  end,  by 
which  the  experiments  muft  undoubtedly  be 

carried 
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carried  farther  than  with  the  common  Blow* 

pipe,  s 

§  56.  A  traveller,  who  has  feldom  an  op* 
portunity  of  carrying  many  things  along  with 
him,  may  very  vvcll  be  contented  with  this 
Pocket-Laboratory^  and  its  apparatus,  which 
is  fufficient  for  mod  part  of  fuch  experiments 
as  can  be  made  on  a  journey.  There  are,  how- 
ever, other  things  very  ufeful  to  have  at  hand 
on  a  journey,  which  ought  to  make  a  iecond 
part  of  the  Pocket-Laboratory,  if  the  manner 
of  travelling  does  not  oppofe  it :  this  confiils 
of  a  little  box  including  the  different  acids,  and 
one  or  two  matraflcs,  in  order  to  try  the  mine- 
ral  bodies  in  liquid  menflrua,  if  required^ 

§  57.  Thefe  acids  are,  the  Acid  of  Nitre,  of 
Vitriol^  and  of  Common  Salt.  Moft  of  the 
ilones  and  earths  are  attacked,  at  leaft  in  fome 
degree,  by  the  acids ;  but  the  calcareous  are 
the  eafieft  of  all  to  be  diffolved  by  them, 
which  is  accounted  for  by  their  calcareous  pro- 
perties. The  acid  of  nitre  is  that  which  is 
moft  ufed  ill  thefe  experiments ;  it  .diflblveS 
the  limeftone,  when  pure,  perfedly,  with  a 
violent  efFervefcence,  and  the  folution  becomes 
clear;  when  the  limedone  enters  into  fome 
other  body,  it  is  nev^rthelefs  difcovered  by 
this  acid,  through  a  greater  or  lefs  efFervef- 
cence in  proportion  to  the  quantity  of  the  cal- 
careous particles,  unlefs  there  are  fo  few  as  to 
he  almoft  concealed  from  the  acid  by  the  he- 
terogeneous ones.  In  this  manner  a  calcareous 
body,  which  fometimcs  nearly  refemblcs  a  fili- 

ceous 
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<;eous  or  argillaceous  one,  may  be  known  frooi 
thefe  latter,  without  tl;ie  help  of  the  Blow*pipe^ 
only  by  pouring  one  or  two  drops  of  this  acid 
iipon  the  fubjed;  which  is  very  convenient 
when  there  is  no  opportunity,  nor  time,  of 
ufing  this  inftrument, 

§  58,  The  Gypfa,  which  confift  of  lime 
and  the  vitriolic  acid,  (§  1 8.  1 2.^  are  not  iii 
the  leaft  attacked  by  the  acid  of  nitre,  if  they 
contain  a  fufficient  quantity  of  their  own  acid, 
becaufe  the  vitriolic  acid  has  a  Wronger  attrac* 
tion  to  the  lime,  than  the  acid  of  nitre :  but 
if  the  calcareous  fubftance  is  not  perfedHy  fa- 
turatcd  with  the  acid  of  vitriol,  then  an  efFer- 
vefccnce  arifes  with  the  acid  of  nitre,  more  or 
lefs  in  proportion  to  the  want  of  the  vitriolic 
acid,  Thefe  circumftances  are  often  very  eC* 
fential  in  diftiliguilhing  the  calcarea  and  gypfa 
from  one  another. 

§  59.  The  acid  of  nitre  is  likewife  neccffary 
in  trying  the  zeolites,  of  which  fome  fpccics 
have  the  fingular  efFcft  to  diffolve  with  efFcrvef* 
cence  in  the  abovementioned  acid;  and  within 
a  quarter  of  an  hour,  or  even  fometimes  not 
until  feveral  hours  after,  to  change  the  whole 
folution  into  a  clear  jelly,  of  fo  firm  a  con* 
fiftence,  that  the  glafs,  wherein  it  is  con- 
tained, may  be  reverfed,  without  its  falling 
out. 

§  60.  If  any  mineral  body  is  tried  in  this 
menftruum,  and  only  ^a  fmall  quantity  is  luf* 
pefted.to  be  diflblved,  though  it  was  impoffiblc 
to  diftingui(h  it  with  the  eye  during  the  folu* 

tion. 
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tion.  It  can  be  eafily  difcovered  by  addit>g  to  It 
ad  faturitatem  a  clear  folution  of  the  alcali, 
when  the  diflblved  part  will  be  precipitated, 
and  fall  to  the  bottom*  For  this  purpofe  the 
fol  fodie  (§  20,)  may  be  very  ufeful. 

§  6i.  The  acid  of  nitre  will  fufEce  for  mak- 
ing experiments  upon  ftones  and  earths  ;  but  if 
the  experiments  are  to  be  extended  to  the  me- 
tals, the  other  two  acids  (§  57.)  are  alfo  ne- 
ceffary*  As  the  acid^  are  very  corrofive,  they 
muft  not  be  kept  in  the  ordinary  Pocket-La- 
boratory, already  defcribed,  for  fear  of  fpoil- 
ing  the  other  apparatus,  if  the  ftoppers  fhould 
happen  not  to  fit  exadly  to  the  necks  of  the 
bottles,  and  any  of  the  acid  (hould  be  fpilc. 

^be   Sextons  62.  and  63.    contained   a   de^ 
fcription  of  the  humid  apparatus  of  the  author. 
They  are  omitted^  hecauje  a  more  extenjive  and 
compaSt  apparatus  is  defcribed  in  the  appendix. 

§  64.  Another  inflrument  is  likewife  ne- 
ceflkry  to  a  complete  Pocket-Laboratoryi  viz* 
a  Wafliing-trough,  in  which  the  mineral  bo- 
dies, and  particularly  the  ores,  may  be  (epa- 
rated  from  each  other,  and  from  the*  adherent 
rock,  by  means  of  water. 

This  trough  is  very  common  in  laborato- 
ries, and  is  ufed  of  different  fizes  ;  but  here 
only  one  is  required  of  a  moderate  iize,  fuch 
as  twelve  inches  and  a  half  long,  three  inches 
broad  at  the  one  end,  and  one  inch  and  a  half 
at  the  other  end,  floping  down  from  the  fides 
and  the  broad  end  to  the  bottom,  where  it  is 
three  quarters  of  an  inch  deep :  1  have  given  a 
7  figure 
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figure  of  It  in  Plate  2.  Jig.  22  *.  of  oi\c  fourth 
or  third  of  the  uiual  fize.  It  is  commonly  made 
of  wood,  which  ought  to  be  chofen  fmooth, 
hard,  and  compact,  wherein  are  no  pores  in 
which  the  minute  grains  of  the  pounded  mat- 
ter may  conceal  themfelves. 

It  is  to  be  obferved,  that  if  any  fuch  matter 
is  to  be  wa(hed,  as  is  fufpefted  to  contain  fome 
native  metal,  fuch  as  (ilver  or  gold  ;  a  trough 
(hould  be  procured  for  this  purpofe,  of  a  very 
(hallow  (lope ;  becaufe  the  minute  particles  of 
the  native  rqetal  have  then  more  power  to  af- 
lemble  together  at  the  broad  end,  and  feparate 
from  the  other  matter. 

§  65.  The  management  of  this  trough,  or 
the  manner  of  walhing,  which  I  fuppofc  to  be 
known  before,  confifts  in  this.  That  when 
the  matter  is  mixed  with  about  three  or  four 
times  its  quantity  of  water  in  the  trough,  this 
is  kept  very  loofe  between  two  fingers  of  the 
left  hand,  and  fome  light  ftrokcs  given  on  its 
broad  end  with  the  right,  that  it  may  move 
backwards  and  forwards,  by  which  means  the 
heavitrft  particles  aflemble  at  the  broad  and 
lower  end,  from  which  the  lighter  ones 
are  to  l^  feparated  by  inclining  the  trough 
and  pouring  a  little  water  on  them.  By 
repeating  tliis  procefs,  .all  fuch  particles  as 
are  of  the  fame  gravity  may  be  colle6led 
together,  and  feparate  from  thofc  of  different 
gravity^    provided    they    were    before   equally 

*  The  trough  which  forms  part  of  the  apparatus  defcribcd 
m  ihe  Appendix,  is  of  much  fmallcr  dimcniioQS  than  here 
defcribed. 

pounded ; 
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pounded :  though  fuch  as  are  of  a  clayey  na- 
ture, are  often  very  difficult  to  ieparate  from 
the  reft,  which,  however,  is  of  no  greaf  con- 
fequence  to  afkilful  and  experienced  walher. 
The  wafliing  procefs  is  very  neccflary,  as  there 
are  often  rich  ores,  and  even  native  metals, 
found  concealed  in  earths  and  fand  in  fuch  mi- 
nute particles,  as  not  to  be  difcovered  by  any 
other  means. 
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APPENDIX  THE    FIRST. 

A     D  E  S  cm  P  T  I  O  N 

•OF    THE 

POCKET-LAB  ORATOR  IRS 

FOR 

ASSAYING   MINERALS, 
BY  THE  EDITOR^ 


ift.    The  Dry  Labor atoryk 

t%  T^HE  Pocket-Laboratories  are  (b  called  on 
A  account  of  their  (izc,  which  is  about  that 
of  an  o£tavo  book,  for  the  convenience  of  car- 
riage by  traveling  mineralogifls,  either  i\\ 
the  pocket,  or  in  the.  portmanteau*  They 
contain  the  chief  implements  and  materials  re- 
quired for  the  immediate  trial  and  examination 
of  foffil  fubftances,  whether  recently  obtained, 
or  kept  under  erroneous  denominations  in  va- 
rious colle£tions  of  Natural  Hidory ;  a  circum- 
ftance  that  often  happens  through  the  un/kil- 
fulnefs  of  the  owners. 

R  r  r  n.  The 
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2.   The  great  advantage  of  this  kind  ci 
miniature  efl'ays  is  very  obvious,  and  they  are 
often  much  more  advantageous,  than  experi- 
ments made  at  large  in  Chemical  Laboratories. 
Mr.  Engeftrom  has  made  feveral  obiervatioDi 
on  this  TubjeA  in  the  firft  fedlions  of  his  trca* 
tife,  to  which  may  be  here  added,  that  by  thb 
method   fuch  phenomena   are   di(lin£tiy  ob- 
feryed,  as  are  necefTarily  loft  in  the  large  pro* 
ceflfes ;  for  the  affayer  has  under  his  eyes  the 
progrefs  of  changes  and  traniient  phaenomena 
caufed  by  fire  on  every  fubllance :  which  can- 
not be  obferved  in  a  large  furnace.     Befides 
this  circumftance,  there  are  often  fpecimens  (o 
rare,  and  fo  much  efteemed  by   the   owners, 
that  the  fmallefl  pieces  are  not  obtained  but 
with  difficulty,  to  determine  their  real  con-' 
tents ;  for  as  to  their  external  appjearances,  m 
one  can  ever  reafonably  depend  on  them  [a\ 

3.  The  names  of  tho(e  great  Mineralogifts, 
who  have  contrived  and  improved  thefe  tra- 
velling apparatus,  need  only  be  mentioned,  to 
(hew  the  decided  advantages  and  great  utility 
of  fuch  effays  ;  thefe  are  the  famous  Andreas 
Swab,  who  tirft  applied  the  blow-pipe  to  the 
examination  of  minerals,  as  Bergman  obferves; 

[a  I  The  external  appearances,  configurattons,  coloun.afd 
con  fiilency  of  mineral  bodies,  are  often  promifcuoufly  affiled 
to  various  foflils,  and  are  of  courfe  fo  incapable  of  afford- 
ing a  kr.owlcgc  of  any  individual  fubflance  of  the  foflil  kind, 
that  I  can  hardly  form  a  notion  how  any  reflecting perfon»  our 
led  away  by  a  difpofition  for  childiili  amufement,  could  cvrr 
attempt  to  miflead  the  public  with  a  mineralogicai  iVuco, 
grounded  on  fuch  uncertain  principles^ 

Hi.' 
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His  celebrated  fcholar,  our  Author,  Mr.  Crcn- 
iicdt,  and  after  him  Rinraan,  Quift,  Enge- 
flrom,  Schcele,  Gahn,  and  Bergman  himlelf^ 
all  from  Sweden,  where  the  knowledge  of  mi- 
neralogy has  been  purfued  with  indefatigable 
2eal :  and  laftly,  the  celebrated  Mr.  de  Mor- 
veau  of  Dijon,  who  is  now  difclofmg  with  the 
grcateft  fucceis  tlie  abOrufe  recefles  of  Modern 
Chemtftry  to  the  French  nation. 

4.  The  chief  pieces  and  implements  of  the 
pocket- Laboratories  are  reprefeotcd  in  the  two 
annexed  plates.  The  firft  contains  the  whole 
Dry  Laboratory,  fo  called  on  account  of  its  con- 
taining whatever  is  required  to  try  all  kinds  1 
of  foflils  in  the  dry  -way  by  fire,  without  any*l 
of  the  humid  menfruums.  It  confifts  of  a  box 
as  large  as  an  o6tavo  book,  lined  with  green 
velvet,  and  covered  with  black  firti-fltin.  Jt  is 
8^  inches  long«  6  bioad,  and  \\  inches  deep, 
outfidc  mcai'urc.  The  inlide  is  divided  into 
different  comp.irtmcnts,  by  thin  partitions, 
which  are  continued  to  the  bottom,  in  order 
to  contain  (bme  other  implements  under  tliofe 
leprefented  in  the  quadrangular  figure  C.  F.  N. 
of  the  hrli  plate,  that  are  fcen  on  opening  the 
box. 

5.  D  and  Q^are  the  two  pieces  that  form  the 
blow'pipt,  which  is  reprelented  entire  at  the 
bottom  of  the  plate,  marked  by  the  iame  let- 
ters. This  very  ufcful  inftrumcnt  has  been 
coiifidcrably  improved  of  late  in  JEngland, 
The  mouth-piece  aa  is  made  of  ivory,  to  avoid 
the  difagreeable  fenfation  of  having  a  piece  of 
R  r  r  2  metal 
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Hietal  a  long  time  between  the  teeth  and  lips^ 
which,  if  not  of  filver  or  gold,  may  be  verjr 
noxious  to  the  operator,  a .  circumflauce  that 
has  been  hardly  noticed  before.  The  other 
hnprovemeuts  of  this  ufeful  inftrument  are 
mentioned  in  the  Note  [^], 

6.  The 


^  fc 


[^J  It  is  rather  extraordinary  th^t  the  Blow-ptpe  has  beeo 
confideraMy  deficient  in  many  refpeds,  although  it  has  been 
ufed  from  time  immemorial  by  various  artiils/  z%  gotd-JmiibSf 
jewellerSy  glafs-biowers^  and  many  others  ;  and  even  after 
having  been  adapted  by  many  able  and  ingenions  perfoas  for 
mineralogical  experiments*  It  is  no  matter  of  wl^at  metal 
the  blow-pipe  is  made:  brafs  is  the  moft  commonly  tifed; 
but  it  may  be  mride  of  Jilv^r  ov  gold^  according"  to  the  fanqr 
of  the  owner,  provided  it  poiTelies  the  good  qualities  re« 
quired. 

1.  If  the  mouth- piece  00  be  mad^.of  a  round  forro,  it 
cannot  be  held  for  any  length  of  time  between  the  tc^th  and 
lipsy  to  blow  through  it,  without  draining  the  raufcles  of  the 
mouth,  which  produces  a  painful  fenfatton.  It  muft  therefore 
have  fuch  an  external  figure,  as  to  adapt 'itfelf  accurately  to 
the  lateral  angles  of  the  lips,  having  a  flattifli  oval  forcp 
externally,  with  two  oppofite  corners  to  fit  thofc  internal 
angles  of  the  niouth,  when  it  is  held  between  the  lips,  as 
may  be  feen  in  that  reprefented  in  the  figure  at  the  bottom 
of  plat^  I. 

2,  The  fmall  globe  bb  is  hollow,  fox  receiving  the 
moifturc  of  the  breath,  and  mull  be  compofed  of  two  hemi- 
ipheres,  exactly  fcrewing  into  one  another  in  ^^;  the  male- 
fcicw  is  to  be  in  the  lower  part,  and  foUlered  on  the  crooked 
part  J^.  of  the  tube  ^D.  at  fuch  a  didance,  that  the  infi(ie 
end  of  the  crooked  tube  be  even  with  the  edge  of  the  hemi- 
i{)herc,  as  reprefented  by  tlie  pointed  lines  in  the  figure.  But 
the  upper  hcmifphcre  is  to  be  foldcred  at  the  end  of  the 
ilraight  tube  Z>,  By  thcfe  means,  the  moiilure  arifing  from 
thfj  breath  fails  into  the  hollow  of  the  lower  hemiljphere, 
V.  liere  it  is  colledcd  round  the  upper  inlidc  end  of  the 
crocked  part  ^,  of  the  blow-pipe,  without  being  apt  to  faJl 
jjv.oir.  3.  The 
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.  6.  The  dream  of  air  that  Is  impelled  by  the 
t)low*pipe,  as  fcen  in  fig.  3.. plate  IL  upon  the 
flame,  mud  be  condaut  and  even ;  and  mud 
lad  as  long  as  the  experiment  continues  to  re- 
quire it.  This  labour  will  fatigue  the  lungs, 
lanlefs  an  equable  and  uninterrupted  infpiratioa 
can  at  the  lame  time  be  continued.  To  fuc-* 
ceed  hi  this  operation  without  inconvenience, 
fome  labour  and  practice  are  neccflary.  The 
whole  artifice,  however,  confids  in  this,  vi%^ 
that, 'while  the  air  is  infpired  through  the 
nodrils,  that  part  which  is  contained  in  the 
mouth  be  augmented  at  each  expiration,  and 
condantly  forced  out  through  the  blow-pipe 
by  the  mufcular  compredion  of  the  cheeks. 
The  comparifon  of  this  operation  to  that  of  a 


-  3.  The  fmall  nozles,  or  holfow  conical  tubes,  advifcd  by 
Mefficurt  Engeilroiiiy  Bergman^  and  othersy  are  wmng  in  the 
principle;  bccaufe  the  wind  chat  palfes  from  the  n)OUth 
through  fuch-  long  cones,  lofes  its  velocity  hy  the  lateral 
fridioD,  as  happens  in  hydraulic  fpouts,  which,  when  formed 
in  this  matiiicr,  do  never  throw  the  fluid  fo  far,  as  when  the 
fluid  pafles  through  a  hole  of  the  fame  diameter,  made  in  a  thin 
plate  of  a  little  metallic  cap  that  fcrews  at  the  end  of  the 
large  pipe.  It  is  on  this  account  that  the  Utile  cnp  f  is 
employed,  havirr^  a  fmall  hole  in  the  thin  plue,  which  fcrvcs 
as  a  cover  to  it;  and  there  are  fcvcral  of  thife  little  cap«, 
with  holes  of  fmallcr  and  larger  fizcs,  to  be  changed  and  ap- 
pliedy  whenever  a  flame  is  required  to  be  mere  or  lets  ftrong. 
4.  Anoiher  convenicncy  of  thcle  little  caps  is,  that  even 
in  caic  any  moii^ure  fliould  efape  falling  into  the  hemif- 
.phere  bb^  and  pafs  -  along  with  the  wind  through  the 
crooked  pipe  Q^it  never  can  arrive  ar,^n()r  obllru^t  the  little 
hole  of  the  cap  r,  there  being  room  enough  under  the  h^lc 
in  the  iniide,  where  this  moillurc  raufl  be  Hupped,  till  it  ig 
dtaned  and  wiped* out* 

:i  R  r  r  3  double 
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double  bellows  is  exa£tly  true ;  but  that  of  the 
pifton  in  the  air-pump,  as  fome  pretenderd 
have  hinted,  is  quite  abfurd. 

7,  Some  perfons  may  find  this  operation  cod-» 
fiderably  difficult;  but  frequent  trials  will 
eftablifh  the  habit,  fo  that  an  uninterrupted 
flream  of  air  can  be  emitted  through  the  blow- 
pipe during  one  quarter  of  an  hour,  and  even 
much  longer,^  without  any  confiderabfe  fatigue, 
as  I  have  experienced  myfelf. 

8.  This  flream  of  air  is  required  to  impel 
the  flame  upon  the  matter  under  examination. 
Too  great  a  flanie  does  not  yield  to  the  blaft ; 
:ind  too  fmall  a  one  produces  a  weak  effed.  A 
(lender  candle  (hpuld  therefore  be  chofcn,  with 
a  cotton  wick.  Tlje  burnt  top  muft  be  cut 
off  at  fuch  a  length,  that  the  remainder  may 
be  bent  a  little  to  near  a  right  angle,  as  it  ap- 
pears by  ab  fig.  20.  pi.  II ;  and  the  fame  is  re- 
prefented  alfo  by  the  flanie  of  fig.  3.  The  ori- 
fice /  of  the  blpw-pipe  is  to  be  held  above,  and 
near  this  bent  part,  in  a  perpendicular  pofitiou 
to  the  wick,  and  then  the  air  muft  be  as  re- 
gularly expelled,  as  poflible.    See  §  ij,  p.  932. 

9.  The  flame  being  thus  forced  fidcways  by 
the  violence  of  the  biaft,  exhibits  two  diftind 
appearances :  the  internal  e  (fig.  20-  plate,  IL)  is 
conical,  well  defined,  and  of  a  blue  colour;  at 
the  apex  of  this,  the  moft  violent  degree  of 
heat  is  excited :  but  the  external  flame  c  4/  is 
pf  a  brownilh,  vague,  and  undetermined  hue, 
which  is  deprived  of  its  phlogifton  by  the 
furrounding  atmofphere,  and  produces  a  much 
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lefs  heat  at  its  extremity  iIkiii  the  interior 
bluifh  flame.  It  is  therefore  the  apex  of  this 
internal  blue  fl.ime  that  muft  be  direded  to  the 
iubjeifl  which  is  required  to  be  afiayed  ;  as  ic 
appears  by  m  in  fig.  2.  pi,  II. 

io.  But  every  alTay  is  always  to  begin  by 
the  exterior  flame,  wliicli  muft  be  firft  di- 
rected upon  the  mafi  under  examination  : 
and  when  its  efficacy  is  well  known,  then 
the  interior  blue  flame  is  to  be  employed. 

1 1 .  Particular  care  muft  be  taken  to  obfcrve,- 
whether  the  matter  decrebiiates^  fp^''^-,  JweUs^ 
liquefies^  boils^  vegetates ,  changes  colour ^  fmokes^ 
is  inflamed,  becomes  oily  or  mugneSicy  &c.  See 
§  18.  p.  937.  and  liie  Notes. 

12.  Tlic  piece  cxpofed  to  the  flame  ihould 
fcarcely  ever  exceed  the  bulk  of  a  middlc-fized 
grain  of  pepper ;  but  it  ought  never  to  be  lb 
fmall  as  not  to  be  capable  of  being  taken  up 
by  the  tongs  or  forceps  marked  R  pi.  I.  If  ic 
be  too  large,  a  part  of  it  is  neccflarily  out  of 
the  focus,  and  muft  cool  both  the  fupport 
and  the  part  immerfcd  in  the  blue  apex  of  the 
flame,  as  is  laid  already  at  §  16.  p.  934. 

13.  After  the  ore  is  roaftcd,  it  is  to  be 
rounded  upon  the  Ueel  plate  marked  N.  plate 
I.  by  the  hammer  E.  the  particles  being  pre- 
vented from  being  diflipatcd  by  the  ring  H, 
within  which  the  pieces  to  be  broken  are  to 
be  put. 

1 4.  A  fmall  piece  (hould  always  be  added  fepa- 
rately  to  each  of  ihe  fluxes,  concerning  which 
It   muft  be    obferved,    whether  it   diflblves 

R  r  r  4  wholl/f 
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>vholy,  or  only  partially?  whether  this  be 
cfFefted  with,  or  withoCit  efFervefcence?  quickly, 
or  flowly  ?  whether  the  mafs  be  divided  into 
powder,  or  gradually  and  externally  corroded  ? 
what  colour  the  glafs  is  tinged  by,  whether 
opake  or  pellucid?  as  has  been  already  ob- 
ferved. 

15.  C.  reprefents  a  wax-candle  to  be  lighted 
for  thefe  trials,  as  being  the  moft  cleanly, 
although  any  other  candle  of  tallow,  or  an 
oil-lan^p,  and  dill  better  a  lanip  with  burning 
fpirits  of  wine,  may  be  made  ufe  of  for  the 
famepurpole,      ^     ^ 

16.  F.  pi.  !•  is  a  round  plate  of  brafs,  with 
a  prong  d  in  the  middle,  to  ferve  as  a  candle- 
flick  to  hold  the  candle  C.  It  has  various 
concentifical  grooves,  to  hold  the  folid  different 
refults  of  the  experiments  apart  from  each 
other.  The  fpace  under  the  round  plate  C, 
which  has  the  prong  turned  downwards,  is 
filled  by  one  or  two  fmall  pieces  of  charcoal 
for  ferving  as  fupports  in  the  trials. 

17.  The  three  phialsA.  B.  M.  contain  the 
three  fluxes  that  are  fit  for  thefe  experiments; 
viz.  the  microcofmic  or  phofphoric  acid  is 
contained  in  that  marked  M.  It  is  an  acid 
already  defcribed,  Seft.  164,  and  is  partly  fa- 
turatcd  with  mineral^  and  partly  with  volatil 
alkali,  and  loaded  befides  with  much  water, 
and  a  gelatinous  fat.     When  expofed  to  the 

'  flame,  upon  the  charcoal,  it  burns  and  foams 
violently,  with  a  continual  crackling  noife, 
until  the  wate^:  and  volatil  alkali  have  flown 

off. 
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off.  Afterwards  it  is  lefs  agitated 9  fendiag 
forth  fomewhat  like  black  fcoris,  arifiug  from 
the  burnt  gelatmous  part.  Thefe  are  foon 
difpelled,  and  a  pellucid  fph^srula,  encompad'ed 
by  a  tine  green  cloud,  is  exhibited,  being  oc- 
caiioned  by  the  deflagration  of  the  phof^ 
phorus  arifing  from  the  extraction  of  the  acid 
by  means  of  the  inflammable  matter. 

The  clear  globule  which  remains,  upon  the 
removal  of  the  flame,  continues  longer  foft 
than  that  formed  by  the  borax,  and  therefore  is 
more  fit  for  the  addition  of  the  matter  to^be 
dilfolved.  The  volatil  alkali  is  foon  expelled 
by  the  fire ;  therefore  an  exCefs  of  acid  ariies 
.in  what  ren^ins,  which  eafily  attracts  moifl:ure 
in  a  cool  place. 

18.  The  mineral  alkali  in  the  phial  A, 
called  otherwife  Sal  Soda,  and  defcribed  in 
Sed.  170,  if  fufed  upon  the  charcoal,  melts 
/uperficially,  with  a  cracking  uoife,  penetrates 
the  charcoal,  and  difappears.  It  is  on  this  ac- 
count that  it  is  emploj^ed  in  the  filver-fpoon, 
marked  P.  on  the  outlide  of  the  PL  I.  but 
which  is  packed  under  D  or  £.  If  this  (poon 
were  made  of  gold,  but  of  a  fmallcr  lize,  or 
of  hammered  platiua,  it  would  be  more  cou« 
vcnient. 

19.  This  is  ojtf  of  the  fupports  of  the 
matters  under  examination ;  but  a  piece  of 
charcoal  cut  in  a  form  almoft  cubical,  as 
reprefcnted  in  fig.  1.  pi.  I!,  is, the  mofl  com- 
monly ufed  in  many  aliliys.  Particles  of 
ores  that  are  very  Imall  an4  light  are  eafily 

3  carried 
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carried  ofFby  the  blaft  of  air.  To  prevent  this 
accident,  a  fmall  cavity  is  to  be  hollowed  in 
the  charcoal,  in  which,  being  partly  protefled 
by  another  fmaller  piece  of  charcoal  over  it, 
they  may  be  expofcd  to  the  apex  of  the  flame : 
and  on  fome  occaiions  two  pieces  of  charcoal 
are  tied  together  with  a  binding-wire,  that  is 
packed  up  in  the  box  near  the  hammer ;  and 
having  made  two  hollows  near  the  edges,  a 
hard  reducible  fubftance  may  be  there  ex- 
pofed  to  the  greateft  heat  of  the  apex  of  the 
flame,  as  if  it  were  in  a  reverbatory  furnace* 
See  §  i8,  ^.  937,  of  the  preceeding  Treatife  of 
Mr.  Engejlrom. 

20.  The  phial  marked  B  contains  cryftal- 
lized  borax,  already  defcribed  Se£t  182.    When 
expofed  to  the  flame  upon  the  charcoal;    at 
firft  it  becomes  opake,  white,  and  wonderfully 
intumefcent ;  throws  out  branches  and  vari- 
ous protuberances  :  but  when  the  water  is  ex- 
pelled, it  is  eafily  collefted  into  a  mafs,  which, 
when    well   fufed,    yields   a  colourlefs   bead, 
which  retains  its  trahfparency  even  after  cool- 
ing:  fee,  however,  note  [/],  p.  18.    If  calcined 
borax  be  employed,  the  clear  fphasrula  is  more 
fpeedily  obtained.    This  is  a  neutral  fait,  and 
confifls  of  mineral   alkali   partially  faturated 
with  a  peculiar  acid,  known  by  the  name  of 
Sedative  Salt  (Se6t,  165) :  each  of  its  principles 
is  feparately  lufible,  and  each  diflblves  a  great 
number  of  other  matters. 

The  habits  of  thefe  falts,  when  expofed  to 
fire,    being  once  known,   it  will  be  eafy  to 

underhand 
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underftand  the  differences  occafioned  by  differ- 
ent additions. 

21.  G  is  a  fmall  link  of  hard  fieel,  to  try 
the  hardnefs  or  foftnefs  of  mineral  fubftances  i 
and  alfo  to  ffrlke  fire  for  hghtiiig  the  candl( 
when  required. 

22.  K  denotes  two  pieces  of  black  flint, 
fcrve  as  a  touch-ftone  :  for  being  rubbed  wi 
any  metal  ;  if  it  be  gold,  the  marks  will  not 
be  corroded  hy  aqua  for tii ;  and  alfo  to  ftrike 
fire,  when  neceflary,  with  the  link  G. 

3:1.    I  is   an  artificial  load-ftonc,    properly 
armed  with  iron  for  the  better  prefervation 
its  attraftive  power.     It  fervcs  to  difcover  tl 
ferrugineous  particles  of  any  ore  after  it  hi 
been  roafted,  and  powdered  on  the  little  fcjuarc 
of  rteel  N,  witliin    the  ring  H,    Plate  I 
mentioned  N°  13. 

24.  L  is  a  triple  magnifier,  whic^,  differcntlj 
combined,  produces  7  magnifying  powers, 
better  to  diflinguilh  the  {iru£iure  and  metalUi 
parts  of  ores,  and  the  minute  particles  of  native 
gold,  whenever  they  contain  that  mcial. 

25.  R  is  a  pair  of  tongs  for  the  eafy  handling 
th^  fmall  pieces  to  be  tried  or  examined  ;  and 
to  turn  or  take  out  from  the  melted  fluxes  the 
fmall  buttons,  or  reguline  produils  of  th« 
proccfles  when  hot. 

26  S  is  a  tile,  to  try  the  hardnefs  of  ftonei 
and  cryftais,  dec.  Thii*  is  put  under  the  ham- 
per E  or  clfewhere 

37.  There  are  alfo  put  in  the  empty  fpaces, 

under  the  inftruments,  fome  pieces  of  dry  aga- 
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rjc  or  tinder^  and  foialL  bits  or  fpllnters  of 
wood,  tiped  with  brimftone,  to  fervc  as  mat- 
ches for  lighting  the  caodlef  and  various  other 
little  articles  of  ufe  in  thefe  experiments. 

2d.  THE  HUMID  LABORATORY,  viz. 
For  per  forma  irg  ExperimBents  in  the  Humid  Way. 

28.  The  cafe  of  this  Laboratory  is  of  the  fame 
form  and  dimenfions  as  that  of  the  Dry  La^ 
loratory^  the  depth  only  excepted,  which  is 
double,  in  order  that  the  phials  may  (land  up- 
right, without  being  expofed  to  fhake  off  their 
ftoples.  It  has  been  thought  quite  unneceflary 
to  add  a  plate  engraved  with  the  figure  of  this 
Laboratory,  fince  every  one  knows  well  what 
muft  be  the  form  of  fuch  a  colleflion  of  phials 
put  together.  They  contain  the  principal 
acids^  tejis^  precipitmtSy  and  n-agenfs^  both  for 
examining  mineral  bodies  by  tht  humid  way^ 
and  for  analyfing  the  various  kinds  of  mineral 
waters.  Thpfe  with  acids  and  cor r ofive  folut ions 
have  not  only  ground  ftoples;  but  alfo  an  exter- 
nal cap  to  each,  ground  over  the  ftople,  and  le- 
cured  downwards  by  a  bit  of  wax  between  both, 
in  order  to  confine  the  corroiive  and  volatil  fluids 
within.  But  thofe  which  contain  mild  fluid 
liquors  have  not  luch  external  caps  :  and  thole 
with  dry  inofFcnlive  fubftances^areonly  ftopped 
with  cork. 

29.  Belides  theie  phials,  there  are  two  fmal- 
ler  cylindrical  ones,  which  ferve  to  exhibit  the 
changes  of  colour  produced  by  fome  of  the 

re-agents 
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re-agents  in  thefe  analytical  affays.  There  are 
alfo  2  or  3  fmall  matrafies,  to  hold  the  fub- 
fiances  with  their  iblvents  over  the  fire;  a 
fmall  glafs  funnel,  for  pouring  the  fluids ;  a 
little  porcelane  mortar,  with  its  peftle ;  one 
or  two  crucibles  of  the  fame  fubflance  ;  1 
fmall  wooden  trough,  to  walh  the  ground  ores ; 
fome  glafs  flicks  to  fth-  up  the  fluid  mixtures ; 
and  finally,  pieces  of  paper  tinged  red,  yellow ^ 
and  blue^  by  the  tindures  of  Fernanbuc  wood 
(commonly  called  Brqfil  wood  J  Turmeric^  and 
Lakmus^  thickened  with  a  little  flarch. 

30.  The  following  lift  contains  the  names  of 
the  vzvioMs  fluid  tejls  and  re-agents  that  are  ne- 
ceflary  for  thefe  alfays ;  and  each  phial  is  noted 
with  the  fame  ordinal  number  of  the  lift, 
being'diftindlly  cut  with  a  point  of  a  diamond 
on  the  outfide  furface  of  the  phial.  But  their 
whole  number  being  too  large  to  be  all  con- 
tained in  a  fmall  box,  every  one  may  give  the  pre- 
ference to  thofc  he  likes  the  befl.  They  are 
the  following : 

I.  Concentrated  v/Vr/<^-  2.  Nitrous  acld^  puri- 

lic  acidj  whofe  fpcci-  fied  by  the  nitrous 

fie  gravity  may  be  folution  of  filver, 
exprefled  in  the  out- 
fide. 

3.    Concentrated  wa-  4.  Marine  acid  dcphlo- 

rine  acid^    with  its  gifticated. 
fpecific  gravity. 

5.     yiqua    Regia    for  6.  jiqua  Regis  for  Pla- 

gold,    viz.    2    Nit.  tina,  viz.  half  ma- 

and  I  Marine.  rine    and   half    ni- 
trous acid. 

7.  Nitrous 
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7*   Nitrous  folution  of    8.  Nitrous  fblution  of 
JUver.  mercury,    made  in 

the  cold. 
p.    Muriatic   folutiou     io»    Nitrous  folutiou 


of  Barytes. 


of  Lime. 


II.  Muriatic  folution  \%.  Mercury  mvt^m^^ 

of  Lime.  tallic  (late. 

13.    Corrofive    fubli-  14.  White  arfenic. 
mate  of  Mercury. 

15.    Nitrous  folution  16.    Nitrous   folution 


of  copper. 
18.  Liquor  probatoriut 

vifii. 
20.  Oil  of  tartar  per 

deliquium. 
22.    Cauftic  vegetable 

alkali. 
24.  Soap-makers  Ley. 
26.  Vitriolated  argilla 

(alum.) 
27.    Vitriol    of    iron     28.    Nitrous  folution 


oifiher. 
17.  Acid  of  Sugar. 

1 9.  Hepar  Sulpburis^ 

21.  Salt  oi  Tartar. 

23.  Fearl  AJhes. 
25.  Common  fait. 


[Copperas.] 


oijilver. 


29.    Acetous  folution  30.    Acetous  folution 

of  lead.  of  Barytes. 

31.  Phlogifticated  al-  32.  Lime-water. 

kaly  by  the  PrufTian 

blue. 

^^.  Lime-water  phlo-  34.  Cauftic  volatil  al- 

gifticated     by    the         kali. 

Pruflian  blue. 

0^^.  Mild  volatil  alkali  36  Reftified  fpirit  (al- 


(dry.) 
37.  iEther, 


cohol) . 
38.  Spirituous  tin£ture 
of  galls. 

N.B. 
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N,  B.  There  are  fome  other  Tests  to  be  men^ 
tioned  in  the  Note  [♦]• 

31,  The  method  of  applying  the  above  tcfts 
of  acids  and  re^agents  may  be  feen  in  Bergman's 
Treatifes  of  the  Analyjis  of  Waters^  and  of 
aflaying  by  the  humid  way ;  in  Kirwan*s  £/r- 
ments  of  Mineralogy^  in  the  Elements  of  Che^ 
mtfiry  of  Dijon,  in  the  Memoirs  of  the  fame 
Academy,  in  Fourcroy^s  Ledtures  of  Chemif^ 
try,  &c. 

3d.  DESCRIPTION  OF  THE  LAMP- 

FURNACE^ 

Tor  Experiments^  by  the  Humid  and  Dry 
Way,  rr/r^^r/^^  i»  Plate  the  Second. 

32.  This  very  curious  and  ufeful  tho*  fmall 
apparatus,  is  an  improvement  of  that  which  was 
contrived  by  Mr.  de  Morveau,  in  confequence 
of  the  information  he  received  from  his  friend, 
the  Prefident  de  Virly,  who  faw  at  Upfal 
how  advantageoufly  the  late  eminent  Profeflbr 
Bergman  availed  himfelf  of  this  convenience 
for  many  analytical  procefles  in  miniature,  by 
the  ufe  of  very  fmall  glafs  vefiels,  about  one 
inch  diameter^  and  other  implements  of  pro- 

[*]  The  following  72^/  arc  very  fit  alfo  for  thcfc  aifayt, 
viz.  39.  Spirituous  folution  oi  foap  ;  40.  Sirup  oi  violets  ; 
^i.  Tincture  of  Litmus  {Lajtmus  in  Swedifti) ;  43.  Tindure  of 
Braiii  wood;  43.  Tiodure  of  turmeric  (terra  emerita)  i  44.  Oil 
of  olives  ;  Oil  of  Linfeed  ;  46.  Oil  of  Turpentine ;  47.  Ef- 
fential  fait  of  wiid-forrel  (acgtojelia  vel  OxaUdii) ;  48.  Htpaf 
Sulfburis  i  49,  Sugar  of  Lead ;    50.  Solution  of  Alum. 

portional 
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portional  fize,  for  performing  various  chemical 
operations.  See  the  Dijon  Memoirs ye?r  i/Sj, 
part  I,  p.  171. 

32.  There  can  be  no  doubt  but  that  whenever 
thelc  proceffes  are  properly  conduced,  though 
in  miniature,  the  lamp-furnace  vuill  prove 
amply  fufficicnt  to  perform,  in  a'few  miuute% 
and  with  very  little  expence,  the  various  y&- 
lutionSj  digejiions^  and  dijlillaiions^  which  other- 
wife  would  require  large  veffe/s^  Jii//s,  retorts^ 
reverberatory  furnaces,  &c.  to  afcertain  the 
component  parts  of  natural  bodies,^  though  it 
is  not  always  fufficient  to  afcertain  tTieirre- 
fpedive  quantities.  In  this  laft  cafe  operations 
mud  be  performed  in  great  laboratories,  and 
on  a  large  fcale,  at  a  confiderable  expence. 
But  the  fubftances  are  fom^times  too  valuable, 
as  for  inftance,  when,  precious  flones'are  exa* 
amined,  and  of  courie  the  lafl  way  never  can 
be  attempted  in  fuch  cafes. 

34.  Thefe  fmall  proceffes  have  likewife  ano- 
ther advantage  before  noticed  which  cannot  be 
obtained  in  works  at  large.  It  coniifts  in  one's 
being  able  toobferve  the  gradual  progrefsof  each 
operation,  of  eafily  retarding,  or  urging  it,  as  it 
may  require;  and  of  afcertaining  at  pleafure 
each  ftep  of  every  experiment,  together  with 
the  phaenomena  attending  the  lame. 

3<,  The  lamp-furnace  is* mounted  in  a  fmall 
parallelogram  of  mahogany,  about  6  inches 
long  and  4  wide,  marked  Jig.  5,  in  plate  2. 
This  is  kept  fteady  over  the  edge  of  a  common 
table,  by   means  of  the  metallic  clamp  ww^ 

which 
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which  is  faftencd  by  the  (crew  x.  The  pillar 
rs  is  fcrewed  in  a  vertical  podtion  on  the 
plate  s,  being  about  10  inches  high;  the  other 
is  fcrewed  to  the  oppofite  corner,  marked  p  k^ 
and  is  only  7  [^  inches  long;  both  are  compofed 
tof  two  halves,  that  fcrew  at  //,  to  be  eafily 
packed  up  with  all  the  implements  in  a 
cafe  covered  with  black  filh-ikin,  and  lined 
With  green  velvet,  like  the  other  laboratory 
alreafdy  defcribed. 

36.  The  lamp  k  fig.  3  is  fupported  on  the 
plate j^  which  has  a  ring  /  that  runs  in  the  co* 
lamn  p  k  and  may  be  fixed  by  its  fcrew  /  at 
the  required  height.  This  lamp  has  3  fmall 
^pes  of  different  fizes  to  receive  as  many 
wicks  of  different  thicknefs,  apd  to  be  filled 
with  fpirit  of  wine.  By  a  fimilar  method,  a 
|>iece  m  diarcoal  is  mounted  and  fupported  by 
the  pKerSt  or  little  forceps  fcrewed  to  the 
arm  at  fig.  i,  which  has  all  the  motions  re* 
GQifite  for  being  fixed  by  means  of  proper 
Krews,  at  a  proper  diftance  from  the  flame  of 
the  wick  b.  The  blow-pipe  Jig.  4.  iis,  by  a 
fimilar  mechanifm,  mounted  on  the  fmaller  co* 
lomn  pqy  at  fuch  a  diftance  as  to  blow  the 
flame  pi  to  the  piece  of  ore  m^  which  is  upon 
the  charcoal  gf. 

36.  Every  thing  being  difpofcd  in  this 
manner,  the  operator  blows  through  the  mouth* 
piece  of  the  blow«pipe,  ^g.  4,  and  remain^ 
with  his  hands  free  to  make  the  changes  and 
akeratidns  he  may  think  proper. 

N.  B.  The  large  round  cavity  e  in  the  mid* 
idle  of  the  parallelogram,  fg.  5,  is  to  receive 
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the  lamp  k  fig.  3,  when  all  the  implements 
are  packed  up  in  their  cafe  of  black  fifli- 
ikiu  ;  and  the  cover  of  the  lamp  is  reprefented 
by  %  13. 

37.  But  if  the  operator  has  the  double  bellows, 
^g.  14  and  15,  he  fixes  them  to  the  table  by 
the  brafs  clampjy.  He  then  unfcrews  the  blow- 
pipe at  zz :  joins  the  mouth  m  of  the  flexible 
tube  to  the  hemifphere  zz^  pafling  each  ori- 
fice, through  the  leather  tub^^,  iz,  and  tying 
both  ends  with  a  waxed  thin  pack-thread.  If 
he  works  with  his  foot  on  the  pedaU  the 
firing  of  which  is  feen  hanging  from  the  end 
'of  the  bellows,  fig.  15,  (and  is  always  up,  on 
account  of  the  weight  e)  then  the  air  is  ab- 
forbed  by  the  bellows  fig.  15,  from  whence  ^it 
is  propelled  by  the  motion  of  the  foot  on  the 
pedal,  to  the  bellow  fig.  14,  whpie  conftant 
weight  r  drives  it  out  through,  tfie  flexible 
pipe  Jig.  11:  it  of  courfe  enters  tlie  curbed 
part  zzi  of  the  blow-pipe,  and  drives  the  flame 
on  the  piece  m  of  the  ore,  that  is  to  be  ex* 
amiaed  upon  the  charcoal. 

N.  B.  1.  This  double  bellows  is  packed  up 
by  itfelf  in  a  mahogany  cafe,  about  9  inches 
long,  6  I  wide,  and  about  3  ^  deep,  outfidc 
meafure. 

N.  B.  2.  The  laft  blowing  bellows,  fig,  14, 
has  an  infide  valve,  which  opens,  when  the 
upper  furface  of  it  is  at  its  greateft  height:  in 
order  to  let  the  fuperfluous  air  efcape  out, 
as  it  would  othervvife  ifllie  with  great  velocity 
out  of  the  tube  Jig.  1 1.  and  fpoil  the  operation. 

38.  If 
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38.  If  the  operator  chufes  to  apply  the  vital 
or  depbhgjfticated  air  111  his  procefs,  let  him 
fill  the  glafs-jar  b.  Jig.  17,  with  this  air  ;  and 
put  it  within  the  tub  marked  by  abze^  filled 
with  water,  fadenine  the  neck  of  the  jar  with- 
in by  a  crofs-board  edy  which  has  a  hole  in  it  for 
that  purpofe ;  then  introducing  the  two  ends  of 
the  flexible  hollow  tube  (fig.  1 6^  both  to  the 
mouth  of  the  jar,  and  to  the  hole  of  the  bel« 
lows,  Jig.  1 5  ;  he  opens  the  hole  m  of  the  jar, 
that  was  flopped  with  the  flople  n ;  the  column 
of  the  water  paffes  in  through  m  and  forces 
up  the  vital  air^  which  enters  the  bellows, 
and  of  courfe,  by  the  alternative  motion  of 
the  pedal,  pafTes  through  the  end  of  the  blow- 
pipe, to  urge  the  flame  upon  the  piece  of  ore 
m^g.  2.  on  the  charcoal^  [a]. 

[0]  But  the  dephhgiftlcaUi  air  may  be  alfo  received  at  the 
fame  time,  that  it  is  produced,  by  tying  the  pipe,  fig.  i6, 
to  the  mouth  an  earthen  retort,  or  of  fuch  a  porcelain  ware 
at  that  from  Mr.  Wedgwood*t   manufa^ory,  or  even  of  a 
glafs  retort  well-coated,  according  to  the  method  of  Mr, 
Willis,  defcribed  in  the  Tranfadtions  of  the  Society  of  Arts, 
▼ol.  V.  p.  96.    This  laft  con  (ids  in  dilfolving  s    ounces  of 
borax  in  a  pint  of  boiling  water,  and  adding  to  the  folution 
at  much  flacked  lime  as  neceflary  to  form    a  thin  pafte: 
thb  glafs  retort  is  to  be  covered  all  over  with  it,  by  meant 
of  a  painter's  bruQi,'  and  then  fuffered  to  diy.     It  muft  then 
be  covered  with  a  thin  pafte  made  of  linfeed  oil  and  flacked 
limff  except  the  neck  that  enters  into  the  receiver*    In  two 
or  three  days  it  will  dry  of  itfelf;  and  the  retort  will  then  bear 
the  greatoft  fire,  without  cracking.     Two  ounces  of  good 
nitre,  being  urged  in  the  retort,  by  a  good  fire  on  a  chafing* 
di(h,  will  afford  about  7  or  Soo  ounce -meafures  of  dephlogif* 
ticated  air.     See  PriefUey's  £xperiaieatft  on  air^  vol.  Ill,  (cr 
yiO  of  his  Philof.  Works,  p.  29  j. 
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39.  To  make  any  other  kiDd  of  cbemlcal 
affays,  the  fbrceps-of^.  2,  which  fupports  the 
charcoal,  is  taken  on;  by  unfcrewing  the 
fcrew^;  the  blow-'pipe  is  alfb  taken  oiT,  by 
loofening  the  fcrew  H 1  the  hoop^.  8^  rs  put 
in  ijts  place,  where  the  metallic  bafiu  of  fig.  19^ 
is  put  filled  with  fand :  the  piece  of  ^g.  o. 
is  fet  on  the  other  piikr  rs  fg.  i,  to  hoiA 
the  matrafs,  fig.  18,  tspright  or  the  recehret 
jig.  21,  &c. 

40.  In  the  fame  manner  the  retort^,  la^ 
may  be  put  in  the  fand-bath.  inflead  of  the 
matrafs,  with  its  receiver  fig.  21,  which  may 
be  fupported  on  a  bit  of  cOrk  or  wood  hdQowe^ 
to  its  figure,  and  held  by  the  plyers,  indead 
of  the  charcoal ^^.  2. 

41.  Bat  if  the  operation  is  to  be  made  in  the 
naked  fire,  the  neck  of  the  retort^.^  la,  being 
luted  to  the  receiver,  or  balloon  fig.  21,  may 
be  hanged  by  a  little  chain  with  its  ring,  over 
the  flame,  being  fu>fpended  from  the  piece  of 

fig.  8  or  9,  fcrewcd  ta  either  of  the  pillars  as 
may  be  moft  convenient.  Otherwife  the  re- 
ceiver, fig.  21,  may  be  fupported  by  the  round 
hoop  of  brafs,  fig*  p  or  8  fcrewed  at  a  proper 
height  to  the  pillar,  fig.  f,  tying  round 
k  fome  packthread,  to  defend  the  glafs  from 
the  contad  with  the  mtetallic  fupport. 

42.  The  piece  of  fig.  6  may  be  fcrewed  by 
its  collar  and  fcrew  ^to  any  of  the  pillars  j 
carrying  with  it  the  retort  and  its  receiver,  at 
proper  diflances,  higher  or  nearer  to  the 
lamp,  according  as  the  flame  is  more  or  lefs 
violent* 

43.  It 
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•  43*  It  eafily  may  be  conceived  that  thefe  im- 
plements  afford  all  (brts  df  conveniences  for 
ipaJkiBg  any  kind  of  fmall  operations  and  aflaya 
in  aiintature,  {>rovided  the  operator  paya  a  pro- 
per attention  to  the  difpofition  rec^uiiite  for 
each  procefs  or  operation* 

44>  Every  glafs  retort,  receiver^  matraCSfi 
baiin,  fmali  ronnels,  &c.  was  made  by  the, 
iaR^>-workers9  that  blow  beads»  thermometerst, 
and  other  foiaU  glafs  inftrumeuts.  N.  B.  The 
lijttle  funnels  apd  fyphons,  to  take  off  the  wa(h« 
ings  from  the  fubftance  that  has  boiled  over 
the  fire,  wpre  not  engraved  in  plate  the  fecond^ 
to  avoid  crowding  it,  and  embarralHug  the  at« 
tention  of  the  reader.  Their  figures  are,  how- 
ever,  fo  well  known,  that  this  omiflion  can- 
not produce  any  embarrafllnent  to  a  perfon  of 
the  leaft  ingenuity. 

45.  It  is  dire^ed  at  N*  369  that  the  lamp 
k.  fig.  39  js  tq  be  filled  with  fpirit  of  wlner 
becaufe  i^  gives  no  difagreeable  fmell,  and 
does  not  produce  any  fuliginous  and  di(^ 
agreeable  crufl  ox\,  the  veflels  as  oil  does; 
moreover«  the  fpirit  j^ves  a  dry  flame,  with- 
out fmoke,  and  ftronger  than  oil  \  befides  the 
fpots  and  difagreeable  confequences  this  lad: 
cauies,  if  fplit,  &c«  Mr.  de  Morveau  adds^ 
that  the  expence  of  fpirit  is  quite  inconfider- 
ablc,  and  that  he  performed  in  8  or  iq  mi- 
nutes»  with  this  apparatus,  various  diflblutions, 
evaporations,  and  other  procefles,  which  other- 
wife  would  have  taken  more  than  3  hours,  with 
the  expence  only  of  two  or  three  halfpence  ifor 
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the  fpirit  of  wine,  whilft  the  fuel  of  charcoal 
would  have  coft  near  10  or  11  pence. 

46.    But   a  very   important    circumftance 
is,   as  Morveau  obferves  Hkewife,  that  many 
philofophers  do  not  apply  themfelves  to  che- 
mical operations,  for  want  of  opportunity  of 
having  a  laboratory  to  perform  them,  it  re- 
quiring a  proper  room,  and  fuitable  expences 
of  many  large  furnaces,  retorts,  crucibles,  and 
numerous  other  implements,  &c.  whilft  thefc 
miniature    laboratories  may  in  great  meafure 
afford  the  fame  advantages,  at  leaft  to  that  de- 
gree of  fatisfadion  fufficient  to  afcertain  (he 
contents  and  produ£ts  of  any  fubftance  that 
is  fubjeftcd  to  trial ;  for  with  this  fimple  ap- 
paratus a  man  of  fome  abilities  may,  without 
any  embaraflement,  in  a  very  (hort  time,  and 
with  little  expence,  perform  fuch  diftillatioDS 
as  require  a  reverbatory  furnace  ;  all  forts  of 
proceffes,  digeftions,  and  evaporations,  which 
require  a  regular  fand  heat ;  he  may  vary  his 
experiments  or  trials,  and  multiply  them  to 
a  great  number  of  various  performances,  draw 
up   his  conclufions,   and  reafon   upon   them» 
without  lofs  of  time,  without  the  hindrance  of 
long  preparations  to  work  at  large.    And  even 
when  fuch   large  works  are  to  be  performed, 
he   may  obferve   beforehand    various   phaeno- 
mena  of  fome  fubftances,  which  being  known 
in  time,  would  otherwifc  impede  the  proceffes 
at  large,  or  make  them  fail  abfolutely ;  and  all 
this   without  the  rilk  of  ^  confiderable  lofs^ 
and   without    cxpofing    himfelf    to    a    great 
fire,  &c. 

^  47.  The 
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47*  The  refults  will  be  rarely,  if  ever, 
equivocal,  efpecially  if  the  operator  is  a  man  pof* 
fcfkd  of  natural  fagacity,  and  well  acquainted 
with  the  general  properties  of  the  natural  fub- 
ftances  already  known.  If  he  directs  his  at- 
tention to  the  phasnomena  that  happen  in  his 
experiments;  and  endeavours  to  ufe  the  proper 
means  to  obtain  the  knowledge  he  aims  at,  in 
order  to"  deflroy  common  prejudices,  or  to 
confirm  thofe  ideas  and  judgements  of  the 
objedts  he  is  to  try  and  examine  with  his 
own  eyes :  in  fucli  a  cale  he  may  depend  upon 
it  that  his  labours,  in  the  corner  of  his  (ludy 
or  cabinet,  will  never  be,  without  producing 
fome  knowledge ;  fince  they  will  at  leaft  ferve 
to  direft  him  in  thofe  operations  at  large, 
which  may  be  required  to  complete  the  pio- 
pofed  objeft,  &c.     The  Editor. 


APPENDIX    IL 


Containing  various  particulars  of  ufeful  infor- 
mation to  Mineralogical  Enquirers^ 

I.  T&e  Analyjis  of  Earths  and  Stones    by 

Kir  wan. 

§  r.  The  heft  general  folvent  for  Hones 
or  earths  feem  to  be  Aqua  Regia^  compofed  of 
two  parts  nitrous f  and  one  of  the  marine  acid. 
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If  the  Aon^  or  earth  cStvyefcti  ftroctgly  ^th 
acids,  no  other  preparatipo  is  requi0te  than  a 
fq)aration  of  fuqh  parts  as  are  vi(|b1y*  hetero- 
geneous, aud  pulverization  ;  the  folutioii  is 
then  eafily  performed  in  a  digefting  beat,  if 
requiQte.  The  undiflplvedreiiduutn,  if  purely 
filiceous.will  melt  into  a  tranip.arent  gla&  with 
hjilf  its  weight  of  mineral  alkali i  if  uot,  it  is  iliU 
compounded,  and  its  foluble  parts  will  yiel4 
to  a  reiterated  digeftion. 

§•  z.  If  the  flone  does  not  eficrve(ce,  or  eafily 
diflblve  in  acids,  after  j^ulverization  and  digef* 
tion,  but  leaves  an  infpluble  refi^uum  evi- 
dently compounded,  or  but  (lightly  altered^  it 
will  require  to  be  pulverized  and  mixed  with 
twice  or  thrice  its  weight  of  mineral  olkaB^ 
and  to  be  expofed  to  a  low  red  heat  for  one  or 
two  hours.  Mipa  requires  a  mixt;ure  of  four 
times  its  weight  oi  mineral  alkali  i  after  which 
it  is  to  be  feparated  from  the  alkali  by  lixiviation 
and  filtration,  wafhing  it  with  diflilled  water 
until  the  water  is  abfolutely  taftelefs  and  pre* 
cipitates  no  metallic  iblution, 

§•  3.  The  powdered  ftone,  thus  edulcorated, 
is  to  be  dried  by  hearing  it  to  rednefs,  and 
then  weighed,  and  100  grains  taken  for  ^bfe* 
quent  experiments.  It  were  better  if  ftill  more 
were  ufed,  but  the  anajyfis  would  be  more  ex- 
penfivc. 

§  4.  The  powder  is  next  to  be  digefted  in  8 
or  10  times  its  weight  of  aqua  regia^  in  a 
boiling  heat  in  a  retort,  to  which  a  receiver  is 
iuted^  and  the  digeftion  reiterated  as  long  as 

any 
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any  thing  appeara  to  be  diflblvcd  hj  freflt 
poitionaof  the  acid.  Mica  wa&  found  to  require 
50  txfx^s  1(3  weight  of  a^ua  regia  before  it 
vras  entirely  dccompofed*  a&  the  acid  is  fo  vo* 
latilc  as  very  foon  to  diftill  over.  Oil  of  vi« 
tciol  has  the  advantage  of  bearing  a  greater 
hfiat,  diilblviug  baroieknite,  and  of  ading 
iBore  powerfully  on  argill  than  agua  ngia; 
but  a  large  retoit  ipull  be  ufed,  for  often 
towards  the  end  it  puffs  and  throws  up  the 
e^th  or  ftoue,  and  carries  it  into  the  receiver  ; 
befides^  it  does  not  fufiiciently  a£l  on  calces  of 
iron,  if  thefe  be  much  dephlogifticated.  Spirit 
of  Nitre  affects  them  ftill  lefs  :  hence  I  often 
ufe  oil  of  vitriol  firA,  tben  what  has  beea 
dpiffi>lved  I  precipitate  by  a  mild  alkali ; 
and  re-diflblve  the  precipitate  in  aqua  regia. 
A  perfect  (blution  being  thus  effected,  the  re* 
liduum  is  to  be  well  waOied,  and  the  wa(bings 
added  to  the  folution  :  the  reiiduum,  well 
dried  and  weighed,  gives  the  weight  of  iili- 
ceous  earth  in  the  compound. 

§  5.  The  folution  is  nexf  to  be  examined ; 
which  we  will  fuppofe  to  contain  the  four  fo* 
luble  earths,   calcareous^  ponderous^  magnejian^ 
and  argillaceous^   and  alio  a  calx  of  iron;   it 
always  contains  an  excefs  of  acid,  of  which  it 
is  in  great  meafure  deprived  for  a  confiderable 
time,  as  both  acids  are  very  volatile :  and  in* 
deed,  of  the  «riir/Vi^,  none  remains  but  what  is 
combined  with  the  calx  of  iron,  as  the  nitrous  . 
chafes  it  from  the  earths.     By  getting  rid  of 
this  excefs  of  acid,  lels  alkali  will  be  required^ 
(  for 
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for  the  preceding  precipitation,  and  lefs  aerial 
acid  fet  loofe  which  would  retain  much  of 
the  precipitate  by  re-diflblving  it ;  the  fblutioa 
fhouid  then  be  evaporated  to  about  half  a 
pint. 

§  6.  The  fblution  being  thus  prepared,  it 
is  ufual  to  precipitate  the  calx  of  iron  from  it 
by  the  Ffujfian  alkali i  but  to  this  method  there 
are  two  objedions:  ifty  That  the  ponderous 
earthy  if  any,  would  alfo  be  precipitated  and 
confounded  in  the  PruJJian  blue :  and  2d, 
That  this  precipitation,  beddes  being  exceed- 
ing  flow,  feldom  fails  of  leaving  fome  iron 
flill  in  the  folution,  as  the  excefs  of  the  Pruf^ 
Jian  alkali  which  mufl  neceflarily  be  added, 
to  be  certain  that  all  the  iron  is  precipitated, 
never  fails  to  re-diflblve  a  portion  of  the  Pruf- 
Jian  blue  which  thus  remains  in  the  liquor, 
and  cannot  be  got  rid  of.  Hence  the  beft 
method  is  as  follows :  firft,  prepare  the  Pruf- 
fian  alkali  after  the  manner  of  Mr.  Bergman^ 
by  digefling  and  boiling  a  pure  alkaline  folu- 
tion over  Pruilian  blue,  until  the  alkali  no 
longer  efFervefces  with  acids,  nor  precipitates 
a  fblution  of  nitrous  felenite,  or  any  other 
earth,  except  the  bary  tes.  I  even  make  it  a  little 
ftronger ;  for  if  it  be  barely  faturated  with  the 
tinging  matter,  it  foon  fpoils  and  precipitates 
other  earths,  the  tinging  matter  evaporating. 
Next  let  it  be  examined  how  much  of  this 
alkali  is  neceiiary  to  precipitate  one  grain  of 
iron  from  its  folution  in  dilute  vitriolic  or  ma^ 
rine  acid,  and  mark  this  on  the  label  of  the 

bottle 
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bottle  that  contains  the  alkalis  Now  we  come 
to  the  application 

§  7.  The  folution  of  the  earths  being 
weighed,  take  100  grains  of  it,  and  on  thefe 
gradually  pour  the  Pruffian  alkali  (a  portion  of 
which  is  alfo  previoufly  weighed)  until  all  the 
iron^  or  ponderous  earth  and  iron^  is  precipitated; 
the  weight  of  the  alkali  ufed,  gives  that  of 
the  iron  contained  in  100  grains  of  the  folu- 
tion; and  the  quantity  contained  in  100  grains 
of  the  folution  gives  that  contained  in  the 
whole  folution  by  the  rule  of  proportion,  from 
which  the  ponderous  earth,  if  any  be  found  ia 
fubfequent  experiments,  is  to  be  dedu£led. 

§  8.  The  quantity  of  iron  being  thus  found, 
the  remainder  of  the  folution  is  to  be  prccipi* 
tated  by  aerated  mineral  alkali,  and  then  boiled 
for  half  an  hour,  to  expel  as  much  as  poflible 
of  the  fixed  air ;  by  this  means  the  whole  of 
its  contents  are  precipitated,  and  nothing  re* 
mains  in  folution,  but  cubic  nitre  and  a  little 
common  fait ;  when  the  precipitate  has  fettled 
after  one  or  two  days  reft,  the  liquor  is  to  be 
poured  off,  and  the  laft  portions  taken  up  with 
a  glafs  fyringe.  Diftilled  water  is  then  to  be 
added  to  the  precipitate  and  boiled  over  it,  and 
afterwards  poured  off,  and  taken  up  until  it 
comes  oft"  taftelcfs. 

§  9.  The  precipitate  being  fufficiently  dried, 
is  to  be  re-diflblvcd  in  nitrous  acid  twice,  and 
evaporated  to  drynefs,  then  calcined  for  one 
hour  in  a  white  heat,  and  laftly  treated  with 
jibout  fix  or  eight  times  its  weight  of  diftilled 

vinegar. 


vinegar,  in  a  heat  of  about  60  degreeSt  for  tme 
or  two  hours;  by  this  means  me  pMderous^ 
calcareous^  and  magn&fian  earths  will  be  ox* 
tradted  and  icparated  from  the  argill  and  calx 
of  iron,  which  will  remain  uiidiifolved, 

§  10.  Of  this  acetous  foiutioa  100  grains 
ihould  be  taken  and  examined  with  the  Prui^ 
fiau  alkali :  if  any  part  be  precipitated,  it  is 
ponderous  earth,  and  by  heating  it  to  rednefs 
its  weight  may  be  known  :  or  Hill  better  by  a 
previous  experiment,  determining  the  quantity 
i;equi(ite  to  precipitate  one  grain  of  acetous 
barofelenites,  and  by  the  rule  of  propordoa 
the  quantity  of  it  in  the  whole  foiutioa  may 
be  found, 

§  !!•  Tlic  remainder  of  the  acetous  ibla^ 
tion  io  to  be  evaporated  to  drynefs,  and  heated 
white  in  a  clean  polilhed  iron  crucible  for  two 
hours,  then  weighed  and  thrown  into  hot  &Sr 
tilled  water;  the  calcareous  earth  (if  any)f 
will  be  diflblved  in  a  fuflicient  quantity  of 
tins  water,  of  which  an  ounce  can  fcarcely 
diffolve  one  grain,  fo  that  frequent  afFufions  of 
hot  water  may  be  requifite ;  the  magnefia  will 
remain  undilTolved,  and  is  to  be  dried  and 
weighed ;  its  weight  gives  that  of  the  pure 
calcareous  earth,  from  which  that  of  the  pon- 
derous (if  any)  is  to  be  dedufted ;  the  lime 
water  may  alio  be  precipitated  by  an  aerated 
alkali. 

§  12.  Laflly  the  argill  and  calx  of  iron, 
which  remained  undifTolVed  by  the  acetous 
acid,  are  to  be  heated  (lightly,  to  prevent  their 

cohering 
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cohering  and  rcitcratcdly  boiled  in  dephlogir- 
ticated  nitrous  acid  to  drynefs,  and  finally  dif- 
folved  in  that  acid,  which  will  then  take  up 
only  the  argill,  which  may  be  precipitated, 
dried,  and  weighed;  though  indeed  this  trou* 
blcfome  operation  may  be  unncfceflary,  as  the 
weight  of  the  martial  part  being  known  by  the 
experiment  with  the  Pruffian  alkali,  that  of 
the  argill  is  known  of  courfe,  when  only  thte 
two  remain.  This  is  even  better,  as  the  call 
always  increafes  m  weight  by  thefe  opera- 
lions. 

§  13^  Befides  this  general  method,  f>mte 
others  may  be  ufed  in  particular  cafes.  Thus 
to  difcover  a  fmall  proportion  of  argill^  mr  mag* 
nejia^  M  a  folution  of  a  large  quantity  of  calca* 
nous  earthy .  cauftic  volatile  alkali  may  be  apr- 
plied,  which  will  precipitate  the  argill  or  mag- 
neiia,  if  any  be,  but  not  the  calcareous  earth* 
Diftilled  vinegar,  applied  to  the  precipitate, 
will  difcover  whether  it  be  argill  or  mag- 
neiia. 

§  14.  idly,  A  minute  portion  of  calcareous  or 
ponderous  earthy  in  a  folution  of  argill  or  magnejia^ 
may  be  difcovered  by  the  vitriolic  acid,  which 
precipitates  the  calcareous  and  ponderous ;  the 
folution  (hould  be  dilute,  elfe  the  argill  allb 
would  be  precipitated.  If  there  be  not  an  ex- 
cefs  of  acid,  the  faccharine  acid  is  dill  a  nicer 
teft  of  calcareous  earth.  100  grains  of  gypfum 
contains  about  32  of  calcareous  earth;  lob 
grains  of  barofelenite  contains  84  of  pondeitAis 
earth  ;  100  grains  of  laccbarine  ielenite  con- 
tains 
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tains  45  of  calcareous  earth  ;  the  infblubility 
of  barofeleuite  in  500  times  its  weight  of  boil- 
ing water  fufficiently  diftinguifhes  it.  From 
thefe  data  the  quantities  are  ea(ily  iuvedi- 
gated. 

§  15.  3dly,  A  minute  proportion  of  ar gill  in  a 
large  quantity  of  magnejia  may  be  difcovered 
either  by  precipitating  the  whole  and  treating 
it  with  diftilled  vinegar,  or  by  heating  the 
folution  nearly  to  ebullition,  and  adding  more 
aerated  magnefia  until  the  iblution  is  perfedly 
neutral,  which  it  never  is  when  argill  is  con- 
.tained  in  it,  as  this  requires  an  excefs  oif  acid 
to  keep  it  in  folution.    By  this  means  the 
argill  is  precipitated  in  the  ftate  of  embryon 
alum  which  contains  about  half  its  weight  of 
argill  (or  for  greater  exaftnefs  it  n^ay  be  dc- 
compofed    by   boiling    it    in  volatil   alkali). 
After  the  precipitation,  the  folution  (hould  be 
largely   diluted,    as  the   Eplbm   fait,    which 
remained  in  folution  while  hot,  would  preci- 
pitate when  cold,  and  mix  with  the  embryon 
alum. 

§  1 6.  4thly,  A  minute  portion  of  magnejia  in 
a  large  quantity  of  argill  h  beft  feparated  by  pre- 
cipitating the  whole,  and  treating  the  precipitate 
with  diftilled  vinegar. 

§  17.  Laftly,  Calcareous  earth  andBaryfes  are 
feparated  either  by  precipitating  the  bary- 
tes  by  the  Pruffian  alkali,  or  the  calcareous 
by  a  cauftic  fixed  alkali,  or  by  precipitating 
both  with  the  vitriolic  acid,  and  evaporating 
the  folution  to  a  fmall  compafs,  pouring  off  the 
liquor,  and  treating  the  dried  precipitate  with 

500 
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500  times  Its  weight  of  boiling  water ;  what 
remains  undiiTolved  is  barofelenite. 


IL  Defcriptiw  of  a  new  Inftrument  for  finding 
fpecific  gravities,  iy  Nichoifoa. 

Since  mineralogifts  often  want  to  know  the 
fpecific  gravity  ofvarious^M^x,  and  other  i^es^ 
as  well  as  oi  fluid  acids  and  other  liquors  ;  x 
defcription  of  a  new  inftrument  of  this  kind 
may  be  acceptable  in  this  place,  as  it  is  very 
eafy  and  portable.  It  was  invented  by  Mr. 
W.  Nicholfon,  and  is  inferred  in  the  fecond 
vol.  of  Memoirs^  publilhed  by  the  Pbilofo6bical 
Society  of  Mancbefier^  in  178c,  from  whence 
the  following  extra£):  may  be  Sufficient  to  form 
an  idea  of  its  advantages. 

2.  This  inftrument  is  reprcfented  hy  fig.  23^ 
Plate  2,  and  it  confifts  in  a  thin  hollow 
ball  A.  of  copper,  of  the  (ize  of  a  common 
hen*s  egg,  with  a  fmall  bafin  e.  like  a  funnel, 
fupported  by  a  thin  wire  db.  on  the  top,  and 
a  fmall  bafin  gh.  at  the  bottom,  which  muft 
be  fo  heavy,  tiiat  on  loading  the  upper  one  / 
with  1000  grains  (or  half  grains),  when  the 
inftrument  is  immerfed  in  diftiUed  water,  its 
furface  be  exadly  at  cc.  [^]. 

3.  Suppofe 

■  Ml  I  III  ■  aia  I I  a 

(g)  This  ball  muft  be  turned  in  the  lathe  very  thin,  and 
be  tight  againd  water  and  air.  On  the  top  ii  a  little  fliouU 
der  b  with  fuch  t  hole,  as  to  receive  prett/  tight  the  body  of 

a 
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3.  Suppofe  you  want  to  know  the  fpecific 
gravity  of  the  body  x^  whicfe  tetrft  be  of  cotn-fe 
lefs  than  1000  half  grains.  On  putting  it  in 
the  upper  bafin  e^  fo  many  units,  or  half 
grains,  muft  be  added  in  the  fame  baiin,  as  to 
make  it  fink,  until  the  furfiifce  of  the  watfer 
comes  to  the  white  circlt  of  the  ftem.  It  is 
evident  that  the  weight  of  x  is  equal  to  the  re- 
ftfaining  \Miities,  after  the  additional  weiglit  in 
tha  bafin  e  is  fubOr a^d  from  1 000 ;  thvs,  for 
example,  if  there  were. added  td  ^  180  unities ; 
in  rliis  cafe  the  weigfaft  of  jc  is  720 :  for  -f  rooo 
— a8o=r72o[A]. 

4.  Now 
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ti  GoanmoU  f6wing  jieedl^  vv^ofe  ppmt  tnd  tje  have  beon  hn^ 
ken  off ;  this  is  to  have  a  viable  mark  in  the  middle,  for 
which  pur[^fe  u  2s  firft  rendered  blue  b7  liestt ;  and  b? 
rubbing  it  with  a  thite  plate  of  braft  crofsways^  ticreted  witft 
oil  and  fine  emery,  a  fitiall  circle  of  the  white  mecml  wiU  b^ 
there  ienfibly  formed  round  it. 

[hi]  N»  B.  I .  The  water  mud  be  the  fame  in.  every  experr> 
ment,  and  mufl  have  the  fame  temperature  ;  the  60  deginee 
of  Fahrenheit,  is  the  mofl  convenient,  as  it  is  commonly 
found  in  a  temperate  room.  A  fmall  thermometer  therefore 
muft  be  always  provided  for  the  uie  of  the  indniment : 
2,  And  if  the  indrument  itfelf  requires  a  greater  or  lefs  num- 
ber of  grains  to  fink  it  to  the  mark  at  any  given  temperature; 
it  will  ferve  at  any  time  to  (hew  whether  the  denfity  of  the 
water  is  the  fame  of  that  of  didilled  water,  &c«  3.  Great 
care  muft  alfo  be  taken  that  no  bubble  of  air  be  iUck* 
ing  to  the  body  x^  or  to  the  under  bafin  during  the  ex« 
perimenty  or  elfe  the  refult  will  be  erroneous.  4.  The 
handling  of  every  part  mufl  be  made  by  a  pair  of  diy 
tongs,  fuch  as  thofe  of  fig.  7.  5.  Finally,  if  the  water  can- 
not  be  had  didilled,  nor  even  rain  water,  which  h  nearly 
the  fame ;  then  the  body  x  that  is  kept  with  the  indrument 
muft  be  examined  in  this  water,  and  a  new  body  being  alio 

cxaroined| 
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4.  Now  let  X  be  put  in  the  lower  bafin  gh^ 
leaving  the  other  unities  as  before  in  the  bafin 
ei  then  add  as  many  of  the  fame  unities  to  ^, 
until  the  furface  of  the  water  be  again  at  cc. 
This  additional  nunabcr  (hews  exadlly  the 
quantity  of  water  that  is  difplaccd  by  the  body  x. 
Suppofe  it  to  be  60  unities:  divide  now  the  whole 
weight  (=:j2o)  by  this  known  bulk  of  water 
equal  to  it,  viz.  60,  and  the  fpecific  gravity  of 
jr  will  be  (hown  by  the  quotient ;  viz.  VJ'—  i^* 
which  denotes,  that  the  body  x  is  12  times 
heavier  than  an  equal  bulk  of  diftilled  water. 

5.  As  for  afcertaining  the  fpecific  gravities 
of  acids^  or  other  fluid  matters^  the  fame  me- 
thod, already  explained  in  the  Notes  to  pages 
612  and  613,  may  be  equally  applied  to  this 
new  inftrument. 

6.  Or  elfe,  take  a  very  fmall  glafs  phia', 
with  a  ground  flopple,  and  afcertain,when  filled 
with  water,  its  fpecific  gravity  by  the  above  me- 
thod ;  afterwards  fill  it  exadlly  with  the  acid^ 
or  fluid  JubftancCj  and  determine  by  the  fame 
method  the  fpecific  gravity  of  both ;  dcduft 
that  of  the  phial  alone,  from  the  fccond  laftly 
afcertained ;  aad  the  remainder  will  be  the 
fpecific  gravity  of  the  aad  or  fluid  you  tried 
the  lafl. 


examined,  the  refpedive  fpecific  gravities  forming  a  com* 
pound  with  the  weight  of  each  bodf,  a  proportional  refult 
XDXf  l>e  found  to  determine  the  true  fpecific  gravity  of  the 
new  body  relatively  to  diftillcd  water.  The  obfcrvations 
ki  this  note  apply  univerfally  to  all  hydrodatical  expehmeiktf 
made  with  any  indrument  whatever. 

T  1 1  III. 
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III.  j4n  eafy  and  very  accurate  Method  oj  making 
ORIGINAL  Weights.     By  the  Editor. 

7.  A  very  great  difficulty,  for  the  above  ope- 
rations of  finding  fpecific  gravities,  conlifts  in 
having  a  very  ekadl  fet  of  weights.  I  have 
dilcovered  a  new  method,  which  I  publifhed 
feven  years  ago  in  the  Journal  de  Pbyjique^  for 
January  1781,  page  43.  It  is  the  eaCTeft,  the 
cheapeft,  and  the  mofl:  exa£l,  of  any  that  ever 
was  pra6:iled  before;  notwithftanding  which, 
I  often  hear  repeated  complaints  of  experimen- 
tal operators,  who  ftill  adhere  to  the  old  and 
tedious  method,  without  taking  notice  of  the 
new  one.  This  laft  confifts  on  the  following 
particulars. 

8.  F/r/?,  Let  a  pair  of  fcales  with  a  very 
nice  beam  be  provided,  within  a  lanthorn,  with 
glafs  panes  on  every  fide,  having  two  fmall 
lateral  doors  that  may  be  open,  facing  each  ot 
the  fcales.  Thefe  are  the  only  openings  to  be 
ufed,  the  front  one  being  always  fliut  during 
the  operations,  on  account  of  the  breath  of  the 
operator,  which  ctherwife  would  difturb  the 
balances.  As  to  the  qualities  of  the  beam,  the 
cffcntial  one  is,  that  it  be  conflantly  true,  and 
I'cnfible  to  the  fmalleft  weight,  every  time  it 
is  tried  ;  for  there  are  many  falib  or  unlkil- 
fully  conftru^led  beams,  that  often  vary  in 
jt^iving  ihe  equipoife  of  the  very  lame  things. 
But  as  to  the  length  of  the  arms,  from  the  point 
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of  fufpenGon,  it  is  no  matter  whether  they  are 
accurately  equal  or  not. 

Each  fcale  muft  have  a  loofe  fmall  bafin 
very  light,  to  convey  the  things  and  weights 
HI  every  operation. 

9.  Secondly^  Prepare  a  good  quantity  of  equal 
unities^  for  which  a  good  method  will  be  given 
by  and  by.     Take   a  piece  of  tinfel^  which  is 
the   thineft  plate  of  laitin    (or  latten  foil^  as 
Watfon  calls  it),  fuch  as  the  taflel  and  button- 
mafters  employ  in  their  work,  but  this  muft  not 
be  varniflied  any  ways;  which  may  be  eafily 
known  by  wetting  it  with  water,  for  it   will 
then  dilute  the  coloured  fubftance  of  the  ifiiiglafs 
with  which  it  was  varniflied.     If  fo,    let  it 
lie  in  hot  water  about  twenty  minutes ;  then 
wafli  and  wipe  it.     ^tblyt  Cut  out  twelve   or 
more  triangular   pieces  of  the    tinfel,   Uegin- 
ning  with  a  very  fmall  one  about  the  Vtt  part 
of  an  inch,  and  increaiing  the  others  little  by 
little,  till  the  largeft  is  the  fize  of  an  inch  ;  and 
fold  one  of  the  corners  of  each  upward^,  that 
it  may  eafily  be  taken  up  with  the  tongs  of 
Fig.  7,  Plate  II.     $thly^  You  fliould    be   pro- 
vided with  a  fet  of  very  fmall  punchers  of  ftecl, 
containing  the  ten  numerical  figures,  from  o  to 
9  inclufively.     Thefe  are  fold  ready  made  at 
the  tool-fliops,  and  coft  only  two  or  three  fliil- 
lings.     6/A/y,  Stamp  your  fmaller  triangle  with 
No.  I.  the  fecond  in  fize  with  No.  2.  and  fo 
on.  This  being  done,  cut  a  fmall  parallelogram 
a   little   heavier   than   your    greater   triangle, 
which  you  will  mark  with  No.  13  or  15,  and 

T  t  t  2  cut 
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cut  others  till  they  are  the  fize  of  an  ihch^ 
taking  care  to  bend  one  corner  of  each. 

10.  Take  afterwards  a  piece  of  the  commoQ 
lattin  flieet,  which  is  conliderably  thicker  than 
the  tinfel,  and  do  th^  fame  as  before,  beginning 
with  a  triangle  a  little  heavier  than  the  bigtft 
parallelogram  of  tinfel,  and  marking  it  with 
the  following  numbers  of  24  or  30,  and  (o  on 
as  before.     Afterwards  do  the  fame  with  brafs 
plate  wb.ofe  thicknefs  may  be  afterwards  in* 
cr^afed  as  far  as  your  beam  will  be  able  to  bear 
wit  bout  bending  or  fpoiling  its  axis.  Then  (hut 
up  each  fet  of  weightb  feparately  in  fmall  cafes 
or  boxes,  and  flamp  upon  the  outfide  of  each 
the  two  extreme  numbers  (the  higheft  and  the 
lowed)  of  the  pieces  or   weights   there    con- 
tained, in  order  to  know  afterwards  in  what 
box  are  the  weights  you  may  want. 

1 1 .  Take  now  a  very  thin  wire  of  gilt  filvcr 
or  metal,  fuch  as  the  fineft  employed  by  the 
wire-vlrawcrs,  before  it  be  flattened  in  the  mill, 
for  covering  the  filk  threads;  wind  it  up  very 
clofcly  upon  two  wires  as  thick  as  large  pins, 
viz.  about  ^'^  of  an  inch  liiick;  then  cut  the 
whole  cover  of  thin  wire  lengthways,  with  the 
pohit  of  a  fliarp  penknite,  running  it  between 
the  two  thick  wires,  and  coUeft  all  the  fmall 
oval  rings  to  ferve  as  fb  many  unities^  which 
you  may  keep  in  a  fmall  box  by  themfclves,* 
and  the  fame  murt  be  done  with  each  dozen  of 
the  triangles  and  parallelograms,  according  to 
their  numcros,  the  firft  and  laft  of  which 
Ihould  be  marked  on  the  outfide,  to   find  it 

eafily 


Original  Wbiohti.  1015 

eafily  when  ueceflary,  as  was  already  obferved 
in  the  lad  article. 

12.  N.B.  You  muft  form  your  unities  of 
fuch  wire,  that  each  be  very  fenfibly  felt  by 
your  own  fcales;  otherwife  your  labour  wouli 
be  worth  nothing;  for  you  cannot  go  farther 
than  the  lead  quantity  of  weight  that  your 
fcales  are  able  to  indicate. 

Now,  as  to  the  pra£tical  method  of  mak* 
ing  the  niceft  operations  with  weights,  it  con« 
iifts  in  making  ufe  only  of  the  right-hand 
baiin,  both  for  the  things  to  be  examined,  and 
for  the  weights ;  employing  the  left-hand  fcale 
only  for  counterpoifing  each  weight  as  fbl« 
lows. 

1 3.  Make  your  fcales  very  even,  by  putting 
fome  bits  of  brafs  or  wire  on  the  left-hand  one^ 
both  having  one  fmall  movable  bafin  as  above# 
faid.  When  the  equilibrium  is  perfed,  take 
with  the  tongs  (fig.  7.)  the  right-hand  bafin; 
put  therein  your  fmalleft  triangle  No.  i,  and 
putting  it  again  in  the  fame  fcale,  counterpoiie 
it  in  the  left-hand  with  any  fmall  bits  of 
metal. 

14.  N.B>  Try  whether  it  is  right,  by  add- 
ing one  unity  more,  and  taking  offanother  afters- 
wards  :  obferving  whether  the  beam  moves  on 
each  fide.  This  proof  is  the  moft  efiential  of  all. 
After  this,  take  out  the  right-hand  bafin»  and  the 
triangle :  put  in  as  many  rings  or  unities  (No.  11.) 
as  will  counterpoife  the  other  fcale  on  the  left* 
hand ;  and  try  by  the  above  method  of  adding 
and  fubftraSing  one  unity,  that  it  is   right. 

After- 
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Afterwards  the  fame  muft  be  obferved  with  each 
weight.  Form  then  a  lift  of  your  weights  ia 
a  iheet  of  paper. divided  into  three  columns; 
the  firft  on  the  left-hand  intitled  Pteces ;  the 
fecond  ^antiiy ;  and  the  third  Accuracy.  Fill 
up  the  hrll  column  with  a  continued  feries  of 
numbers  from  i  to  loo,  or  to  fuch  other 
number  as  you  pleafe.  Then  write  facing 
each  number  the  total  of  unities  anfwering 
to  each  piece  marked  with  the  fame;  and  in 
the  third  column  write  the  unity^  which  being 
added  or  fubftraded,  makes  the  balance  turn 
otie  way  or  other*  By  this  laft  column  it  will 
appear  how  nice  your  weights  are,  and  how 
delicate  are  your  balances  [/]• 

15.  By  this  method  you  may  ufe  as  niany 
fets  of  weights  as  to  come  to  hundreds  and 
more  pounds,  with  this  particular  advantage, 
which  no  one  clfe  ever  obtained  before,  viz.  of 
having  a  thorough  conviftion  that  each  of  your 
ounces  or  pounds  cannot  be  deficient  within  or 
beyond  one  of  your  unities,  if  to  fuch  an  ac- 
curacy you  have  carried  your  performance  \k]. 

[/]  You  are  to  employ,  in  each  operation,  the  fame  pieces 
vrhofe  weight  is  already  afcerrained,  adding  only  three  or 
four  of  your  unities,  mentioned  No,  1 1  ;  and  by  fo  doing  you 
will  have  the  certainty  that  each  is  exact  to  a  lefs  error  than 
one  of  the  faid  unities,  which  is  no  more  than  jzsVs  or  t^c  ^^ 
a  grain  weight. 

[k]  This  propofition  is  felf-evidcnt,  and  of  courfe  do^s  not 
require  any  demonilration.  But  it  is  proper  to  obferve,  to 
fuch  as  are  unacquainted  with  the  fubje<5t,  that  very  large 
weights  cannot  be  alcertaincd  totally,  with  fuch  a  nicety 
ts  is  here  mentioned.   The  only  obflacle,  which  indeed  is  in- 

fupcrablc, 
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16.  Laftly,  to  know  the  relative  weight  of 
the  Troy  kind,  get  one  of  thp  moft  authentic 
penny-weights  from  the  Mint  in  the  Tower,  or 
from  the  King's  Affayer;  weigh  it  with  your 
weights,  and  you  will  inrj mediately  know  how 
many  of  your  unities  make  a  penny-weight  of 
England,  or  a  gros  of  France,  and  fo  on  of  any 
other  country  whatever;  fo  that  by  a  fimple 
calculation  you  will  pofTefs  an  original  and 
univeifal  fcale  for  all  kinds  of  weights. 

The  editor. 

N.  B.  All  the  above  infiruments^  viz.  the  two 
Pocket  Laboratories,  the  Lamp-furnace,  the 
new  inflrument  for  fpecific  gravities,  and  the 
Jets  of  new  weig  hts,  are  fold  at  moderate  prices^ 
by  William  Brown,  Bookfellerj  at  the  corner  of 
Effex-ftreet,  in  the  Strand,  near  Temple-Bar, 
London. 


fuperable,  confiils  in  this,  vl%.  that  among  all  the  known 
fubilances  to  which  the  human  power  can  have  recourfcy  there 
■re  none  fo  hard  and  unalterable  as  to  form  a  beam,  whofe 
axis  or  points  of  fufpenlion,  when  loaded  with  the  predure  of 
twice  twelve  ounces^  (two  pounds  weight,)  (hall  not  be  fo  blunted 
or  altered  as  to  be  incapable  of  yielding  to  the  gravitating 
power  of  ^Jtj  of  a  grain.  From  whence  it  is  equally  fclf- 
evidenr,  that  no  weight  whatever  can  be  afcertained  at  once 
to  a  much  greater  accuracy  than  to  the  lead  fmall  quantity, 
which  being  added  or  fubflradted,  will  caufe  fome  fenfible  dif- 
ference in  its  perfcd  equilibrium. 


THE      END. 
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Colnifh  clay,  234.  b. 

Colours  of  acids  (fucceflion 
of)  :  thcfe  are  feen  but  by 
rcfra£ted  rays,  278    b.  n. 

Colours,  (various)  ihewn  by 
iron  with  heat,  753.  r.  n. 

Colours,  (various)  given  to 
hard  ftoncs  by  iron,  163. 
r.  n. — 81.  *. 

Colours,  their  natural  fuc» 
ceflion,  278.  b.  n. 

Columbina  (pietra)^  82.  a. 

Combudibles,  what?  434.  b. 
n.   New  doctrine,  ib. 

Combuftion,  435.  b.  and 
folUwing, 

Combuftion  (the  new  doc- 
trine of  it),  492.  b.  n. 

Cont^refait^  784.  b.  n. 

Copal,  464.  b.  n. 

Copper.  Its  qualities,  671.^. 
Its  thin  leaves  how  gilt  at 
at  Nuremberg^  672.  Na- 
tive Copper,  678.  b*  Cal- 
ciform Copper,  68 1  •  £?.  and 
684.  a.  Red  copper  ore, 
683.  a.  Cupreous  ftones^ 
U  u  u  3  685. 


1022        TABLE    OF    CONTENTS. 


685.^.  Mii\eralized,  687. 
I.  Pyritou3,  68q.  69;^. 
960.  3.  White  copper  ore, 
603.  a.  with  arfenic  and 
2iiic,  694.  i.  with  vitri- 
olic acid,  695.  with  mu* 
riatic  acid,  696,  Copper 
coal  ore, 698,  ^.  Obferva- 
tions  on  copper,  698.  b» 
Vcrdegris,  702.  3.  n.  Is  a 
poifon.  Poifonous  quali- 
ties of  its  veflels  in  the 
kitchen,  703  ^.  n.  and 
following. 

Copper-ore  of  various  co- 
lours, 688.  c  n. 

Copper  of  cementation,  6q^. 
good, .  how  made  ?  706. 
h  n.  white  copper,  710. /i. 

Copper,  when  melted,  ex- 
plodes by  vapour,  675. 
i,  n. 

Copperas.'ftone,  497.  a^ 

Coral-ftone,   186.  c  n. 

Coralina,  (Oriental)  145. 
c.  n. 

Cor  turn  (five  caro)  montanum^ 
1 14.  h, 

Coro-lhut  made,  54.  ^. 

Qj'poya  pertgrina^  impreg- 
nated with  pit-coal,  904.  a. 
petraUoy  ecu  ofphaito^  ibid,  c. 
pyritacen^   ibid,  c. 

Coruication  (eclair),  of  Me- 
tals,  I j^.  c.  n. 

Cn  Turcica,   2 1 6.   3. 

Countries,  ia  Mineralogy, 
2.   c. 

Cruie  dc  Champ n^ne^   77-  ^« 

Crawford's  doftriae  of  com- 
bu  tjon,  439.   b, 

Cruhwr  Calcis,   ji.  a.  nt 


Onto     alba^       &     frlabiUs^ 

%i.    a.    indurata^    22.    3. 

granulated^  2^^^*  Spatbofa^ 

24,  bp 
Creta  Brianxonicaj   10  J*  r. 
Cryftal,  (rock)  168.   h. 
Cryftallizationof  gems,  i64« 

b.  n. 
Cryftals,    (artificial)    by  A- 

chard,  Bergman.  222.  r.  n, 

223.  b.  n.  and  by.Vlorvcau. 

Jddft.  to  pag.  223^ 
Crvftals^  (pebble,  milk)  173, 
Cry/i  U-s  monta^ia^  168.  b» 
Cubic  nitre,  355.  ^. 
Cubit  (Egyptian),  148.  3  n. 
Culm  coali  477.   a. 
Cupri    (min:)  a)    Cakiformti^ 

939-  «• 
Fyritatea,  960^  ^. 

Cuprum  6aiitum^  403.   a. 

D- 

Daze,  106.  t. 
Dephlogifticated  air,  4J5.  b. 

See  Vital  air, 
Derbyfliire  Spar.   26,  b,  n. 
Deftruftion  that  a£Vs  priva^ 

tive^  (x>  c,  n. 
Detonatioa  of  Nitre,   347. 

r   n. 
Detonation    of    two    airs, 

44S-  ^: 
Diamantine  Spars.    See  Ad* 

diUon  to  p.  1 33. 
Digmond,  123.  ^.    Howai^d 

where  found,    123,    124, 

and  128    r.  n. 
Diamonds  how  valued,  129.^ 

h.  m 

Diamonds, 
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Dtamonds,  the  moft  extra- 
ordinary,. 130.  h  n. 
Ciibic  Diamonds,   Addit^ 

Are  a.  coagulated  phlogif* 

giilon,   13  ^•  h^  n. 
Orienfmi  and  (Jtcidenialj  are 
falfe  diilandions,   125. 
r.  n. 
Coloured  diainionds>   126. 

h.  n. 
Their  dccompofition,  127, 

r.  n-.  and  132.   e  n. 
Obfervations  on  diamonds, 
127.    tf. 
Diamond-earth,   15    /.a. 
DlafprOf   1Q2.  ^. 
Dtalp'O  r£o^    193.  i. 
fiorir.Oy   ibid. 
firecciato,  890.   tf. 
Digeftive  fait,  340*  a. 
Diphyg:$^    jqo,  b.  n. 
Domitian  gem,    146.   k,  n. 
i>rfli#,  or  J-)rufe-hol,  27.  c*  n. 
Drop-ftone,  29.   b. 
D'ufi^  or  Dimfuum^  28.  /.  n« 

59-  -»• 
Pnifen,  28.  ^.  n. 

Drying  oil,  '649.   b.  x\. 

l>ubbliift$n^  D^pplifiitn^  26.  «• 

Duitfiiin^   33.  tf, — 77,    tf; 

E. 
Earths,  how  many?  13.  a.  n. 
■  what  ?  9*  f. 

>■  Primitive,  1  j.  *.  n. 

'  ■    Dcrivr.tivc,  ibid. 
The  5  original  earths,  14. 
*  n. 
-Earths,  Argillaceous,  226.  a. 
m  Cakareoos,  15.  a. 


Earths,  Ponderous,  84.  a, 
■    ■         Magndian,  or  Mu* 

riatic,  93.  a. 
— — —  Siliceous,    120.  a. 

(infufible)  941.  r.  n. 

which  change  their 


1 1   ■ 


colour  with  iire,  943.  c.  n. 
—  —  divi{ible,oruot,945. 


€.  n. 


fufible,  943.  €.  n 
— —  I'oluble     ill     borax,' 
946.  b.  n. 

in  Microfcomic  Talt, 


ib'uJ* 


foluble  in  fal  foda, 
944..  c.  n. 

with     efFervefcencc, 


944.    and    following,    tu 

without  it,  ibid. 
Earthy  neutral  falts,  377.  #• 
Eifffi,   713.  17. 
Bifn  blutb^   730.  *,  n. 
Eifinrom^    725.    b. 
ElaAic  marble.    S^e  adHiiwi 

to  page  893. 
■ —  fatid-ftone,  ib:d. 
*    ■  ■       petrol,  469.  0, 
Electricity  cannot  pafs  in  a 

perfect  vacuum^  610.  >,  nl. 
Ei  ^irum^   460.   a. 
Emerald,  I4.6.  a. 
Empyreal  air,  437.   c.  n. 
Enhydre,    182.  i.  n. 
Epfom  fait,  96.  a.  97.  tf. 
Epfom  fait   with  copperas, 

421. 
Erdtpichi^  46  8«  a. 
Erharteti^  47 1,  r. 
Etaift^  61S.  tf. 
Expandon  of  metals  (Tabic 

of  the>,  716.   k.  n. 


U  u  u  4 


Xr/;/. 
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FaU'trtZf  559.  i. 
Falling-ftars,  443.  i, 
tedcrertx^  ^57.  *. 

Felt  fpar,   198.  198.  a.  n. 
>■  Its  contents,  ibid. 

198.  n. 

"Vv'hat  it  means,  ibid*  c.  n. 
/Vr,  713.  a. 

Ferri  (minera)  alboy  57,  bm 

Ferrum,  713.  a. 

Fer-b/artCj   how   made?   640 

and  641,  r  n, 
FlagHonc,  78.  a.   26c.  a. 

Fetid-ftonc,  49,  b. 
FIcfh-colourcd    Tungftein, 

79.  b. 
Flint,   174.  a. 

Common  flint,  189.  n*, 
Flint-glafs,  667.  c,  n. 
Fliljmalm^  241.   a. 
Flos  ferri  J   730.  ^.  n. 
Flowers  of  Zinz,  785.  r.  n. 
Fluor  acid,  295.  a. 
•— ,  Its  properties,  i3. 

Singular  phenomenon  of 

it,   296.  r.    n.      See  alTo 

Add.  to  page  42. 
Fluor  Spatojusj  40.  a. — indw 

rattiSy  42.  c. 
— — -^ —  43.  a.^'Kry* 

Jlaii'tJatuSy  ibid,  c, 
Fluors,obfcrvationsonthem, 

44.  c, — Blue   and   green, 

79.  q. 
•— — ,  lingular  form  of  their 

fufion  with  gypfiim.     See 

jfddition  to  page  42. 

,  it  does  not  produce 

iiliceous  earth,  as  Scheele 

pretended,  45.  c,  n, 
Fl^x,   new   one,  of  Dijon^ 

j)^.  b.  n,  .^  J 


Foliaceous  filvcr  one,  365.  b, 
Foflil  alkali,  333.  b. 
Foffil-coals       (obfenrations 

on),  485.  r. 
Fbflil-pitch,  471.  r. 
Foflil-wood,  473.  a. 
Frdxinella^s  vapour  is  inflam* 

mable,  447.  /.  n. 
Fromond  imitated,  in  glafs, 

tlie  double  refracting  fpar, 

26-  b.  n. 
Fuller's  earth,   237.  a.  n. 
— ,     its   varieties, 

238.  *.  n. 
Fulminating  gold,  530.  b. 
P'ulminating-powder,     495. 

b.  n. 

G. 

Gagas,  473.  tf-   904.*. 
Galena,  6oo.  e^ 
Galinaeeoui  ( lapis )^    473,  a, 

916.  i.  n. 
GalitTUftJiin^    See  Fitriolated 

zincy  786.   a. 
Geanthraxy  483.  b* 
Gema  divi  Sfepbanf^  187.  c. 
Gems      (obfervatious    on), 

161.  a. 
Gems  (falfe),  169.  c.  n.  and 

170.  i.  n. 
Gfjlellfitiriy    875.    b. 
Geyfer,  fpout  of  hot  water, 

223.  b.  n. 
Giacinto  guarnacin9y    153.  b. 
Gialio  de  Vienna  (marble)  65. 

c.  JtnticOy   ibid, 
Gilf,  561.    c.  n. 
GirafoUy    178.  c.  n. 
Glaiies  Afuri/ty  36,  a. 
GlanT^blendef   783.^. 
Gianz  kobolt,  832.  a.kZiT. 

Plafs. 
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Ghfs-gall,  191.  €. 
Galena,  561.  a. 
GlimiDer,   106.    c.  io8.  a. 
Obfervations  on  it,  iio^. 
Glauber's  Salt,  353.  b. 
Glift,    106.  c. 
Gneis,  104.  c.  n.  630.  h.  n. 
Gold,  its  properties,  ^iz.  a. 
>,  its  ouitility,  51 3.  tf«  n. 
— ,  what,  if  aAed  on  by 
eleftricity  ?   515.   a.  and 
in  the  note,  tbid. 
-^,  its  agents,  5x7.  and 
in  the  Note. 
Gold,  native,  jao.  a. 

mineralized,  524.  a. 
obfervations  on  it,  and 
its  mineralizations,  528.  a. 
and  ^33.  *. 

',  Its  yellow  and  green 
colours,  516.  bn  \u 
"^,   how  coloured,  510. 
b.  n. 

(fulminating)  530.  b. 
Gold  coins  alloy,  520.  b*  n. 
Monied  gold  in  France, 
how  much,  532.  b. 
Gold  naturally  amalgamated 
with  mercury,  590.  a. 
Pretended  gold  in  the  alhes 
of  vegetables,  581.  ^.  n. 
Gorflift^   65.   a. 
Garnet  kind,  202.  b. 

Common  martimlisy   204*  a. 
Obfervations  on  the  gar- 
net, Ihocrl,  and  cockle, 
212.  b. 
Garnets,   how  to  be  tried, 

213.  c.  n. 
Garnet  gem  (gr^natusgima)^ 

205,  d. — 152.  b. 
Garnet  SyriaOi  153% 


Soranuff   153.  b. 


Graberg^  72.  c. — 199.  *.  n   - 
Granat^birgy  204.  b. 
Granaied  {terrm)^  202»  if. 
Granaijlein^  204.  b. 
Granatui  martiaiif^  204.  a. 

cr$cisAlartii  H  jcvis^ 

206.   b. 

Id.  Martii  bt  Saiurni^ 


207.  a. 
Granittllo^  875.  *. 
GraniteSy  885*   c. 
Granitone^   887.  r.  n. 
Grtonjitriy  885.   a. 
Grey  marble,  78.  r. 
Grid-iron  pendulums,  7 1 5.  *< 
Gr'tgnar d gypjuffiy  37.  c. 
Griotte-marble,   81.  ^. 
Grit  (Argillaceous),  260.  c« 
Grit-ftone,  895.  r.  n. 
Growan,  630.  b.  n. 
Guhr,  21.  c.-n. — 34.  tf.  for. 

Lac  Luna)   231.  b. — 232. 

c,  n. 
Gun-pnuder^  495.  b.  n. 
Guneche,   177.  c. 
Gyps  Sinter^   37.  b. 
Gjp/um,  its  varities,  &c.  3a. 

a.  and  following. 

The  formation  of  gjpfump 

Gypfum  micacium^  35.  1^. 

fibrofum,  35.  *. 

phofpbaricum^  88.  a. 

H. 
Hitmatitis,   724.    b.    Blacky 

727.  b. 
— Red,  728.  tf.  Ycl* 

low,  ibid.  (, 

Heterogeneouti 


719,  #• 
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HammiteSf  3a.  r.  n.                *  ■    ■■  ■  Gramati^m^^  1^.  r  n- 

JXilmtrum^  366,  r.                 *  —  PotygrctmmBtiqui^   I96« 

Halotrichlum^  4:^0*  ^.  ^«  n. 

Hardened  Rock-oil,  47 t,  r.  ■  ■■    Agatifcdi  rgy.  r.  n. 

Hardnefs'  (table  of  the)  of ObfervacttMis    oa    it, 

rarious  fiibftances;  225.  195.  n. 

HkwA  Rod,  89ft  b,  Joftt,  473.  ^. 

Heatf  436.  r.  keland  Agate,  917.  a. 

JHiihtript^  ig^/ a.  IceJsmd'k  volciiriic  ttqplofionr 

Hiliotropktmy  (Tinfturt  of  ,  in*  178'^.     JMit.  to  page* 

277.  a.  n;  910. 

HecMtic  Airi  its  properties,  T^rii,  71J,  <»; 

Seft.   230.    p.  448.   and  Jet,  473.  a. 

fin.  Ignis  fat uus^  443.  h* 

ijlomber^s  Phofphorous,  17.  IncombuftlBte  cloth  lof  Af- 

•  K  n.  bcftus^,  117.  r.  n. 
Horn  blende,  242.  ^.  Inflammable  Air,  its  proper- 
Hornhrg^  tog    c-  ties.     Seft;  229.  p.  441, 
Hom-filver  ore,  563.  *tf.  and  foil. 

Humus  avf^  263.  b.  269*  ^»     its   various 

503.  c    908.  ^.  kinds,  447.  c.  n. 

Uumys'  conchaceous^    (x^*    c.  ■  ■■  ■■  «**>*f. ■■■->  a  new  one 

•  900.^.907.  difcovcred  by  Volta-,  442. 
■             Lacujirisy  908.  A.  r.  n^. 

Vegetabiliiy  907.  r.  »*■■       ■                   water  pro- 


Hyacinth,  149.  a.  205.  *.  duced      by     deflagration, 

Hydrargiruwy  577.  ^7.  444.  a, 

<*  ■  ■'    ■  *■      na(ivumy  586. J.  Inflammable*,  10. a, — 433. a. 

Auro  vel  argntto  Infofiblc  caiths,  when  alone, 


admnatuniy  590*  a.  941-.  a. 

Hydrophancs,  178.  a.  Ink  (common),  for  writing, 

40^.  3   n.  • 

r.  Ink-Hones,  40^.   h^  n. 

ynctnta  h'bellijy   i^,  e.  Iris  ftbne,  183.  r. — 178.  r.n. 

Jack-lanthorns,  443.  b.  Iron*     Its  properties,  713.  tf. 

Jade,  176.  b,  — —  Native,   720.  /7, 

Jargon,  132,  i.  &  c.  n.  ■    ■ .    Calclforra,   722.  a. 

Jalpachates,  176.  b.  ——Aerated,  406.  a. 

Jafper,  192.  r.  ——Indurated,   724.  b. 

F'ontjy  1 93.  b.  ■*  '  ■    Mineralifcd,   736.    ^. 
fnartiaiisf  ig^.  a.  740.  ^*     •' 

Jafper,  45   varieties  of  vit,  — —  RcfraftoTy,  738*  b. 
'  196*  fc  n. 

Red 
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Red  grained,  7^9.  ^.  Ob- 
fcrvations  on  iron,  743. 
k.  Method  of  fmelting 
it,  745.  ^.  n-  Jddit.  to 
page  78.  New  method  oF 
H.  Cort,  74^.  c.  and  foL 
StecJ  how  made,  751, 
^.  n.  Caft  (leel  invented 
by  Waller,  752.  c,  n. 
Tempering  iron/753,  r.n. 
and  fill,  itf  value  exceeds' 
fometin^es  maiiifoldly  that 
or  gold,  7^s«  *•  ft*  Anti- 
mony of  lulphur  hinders 
attradion,  to  tlie  magnet, 
7  ^6.  r.  Expaniion  of  fteel, 
and  of  6ther  fubfiances, 
by  lieat,  -16.  *.  n.     Dc- 

Ehlogiflicatc'd  iron  has  no 
iiiding  power;  731.  h.  m 
'  Beft  iron  ores,  744,  h.  n, 
Cryllalhzcd  iron,  737-  *•  n, 
Coloul-s  exhibited  by  heat, 
753,  ^.n.  Cementing  iron- 
ore,  734'''- 
Irdn.     Miner  n  nfrafitria  of 

•  it,  73?.  c. 

•  pves  various   colours. 

to  ftones,  163.  r,  n. 

ores   afTayed    by    the 


Bloyir-Pipc,  962.  h. 
Iceland -fpar,  26*  a* 
Tuan  bianc9%  497.  c*  n* 
jfudeH  pech^  j^1\,    c* 
jfupiter^  6 1 8, 

K. 

Kaik'jord^    \^,  Urn 
K^neI*coaI,  48b.  a. 
Kaolin^.  232.  b. ' 


Kedria  HfT.rtJh'it^  4^8.   a. 

Kief€l^   189.  r. 

Kilkenny- coal,    480.    a. — 

481.  h. 
Killas,  261.  h^ 
Kifier^  31.   i.  lU 
Kelm^  477*  '• 
Kolmord  marble,  8o.  f. 

Krita^    15.  «• 

Ktigfiiftz^  560.  c, 
KupfetnickUy  841.  €• 

L. 

Lab§ra^  218.  tf« 
Labrador*ftone,  199.  ^t. 
Ltff  lunge^  20.  «  -—231.  ^, 
Lacuftris  iron-ore,  732.  *.  n." 
Lapn  Alahand'tcuiy   154.  c. 

jf  fnepius.tc.c.—fS^.c' 

B'inonlinji  ^  88.  tf. 

Calaminarisf   775,  tf« 
Ca  leaf  ecus  y   22.  X. 
Orii#fti,l89.c. — 207.  r. 
Corneous    Or^allijann^ 
207.  f. 

—  Oucifer^   212.   ii. 

—  Ete^tUuSy    1^,  ^. 
GaUinaciOUs^  473*  tf*—* 


91b.  ^.  n. 

Hepaticut^  91* '•—9J. 


r.  n.— 475.  r. 

—  Laxuii^  247.  ^. 

ly/jri,     882.   r— 883. 

c.  n. 

—  Afolaris  Rbenaftus^g  1 7  .r. 
Nfpbriticus^'  176.  *. 


— —  Otjidianus^    473.    tf.— 
916.  ^.  n. 

LcAti 
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Lapis  Ollarhf  234.    i*  Lead,  z  ntixture  of  it  that 

—  Spato/uSf  24.  A.  melts  befoi-e  water  boils, 

'         Suillus^  49.  A.— 475-  *•  649,  h,  n. 

Larvm  ealcarea  ic   tretaaa^  — — ,obfcrvationsdn,666.tf, 

900-  a*  >  how  made  intofheets, 

■    »     ^patofa^  901.  tf-  668.  if. 

— - —  Silicua    &   argtUaceWf  ,  its  granulation,   640. 

902.  A.  f*  n. 

Infalita  &  pblegi/iiae,  «■        ,  how  made  into  (hot. 


903.  tf.  r.  669.  A.  n. 

Pyritaiea    and  «//tf/-  ,    is   very   noxious  to 

/if/>rtf,  904^  animals,  670.  i.  n. 

jfrgentifera    ic  CuprU    •— — ,    its    danger    in   four 


fera^  905.  wines,  6ji.    How  difco- 

—  Terrijera    &    fulphun^       vercd,  iW. 
csnfirta^   906.  &  907.  Literertx^  ^5y.  i, 

HematitUa.  ibid«  Lebfrftiin^  91,  ^. 


Lavas  (volcanic),  909.  tf.  Ltmnia    (terra)^    236.   r.— 

— — r,    antiquity    of    their  Light,  436.  r, 

layers,  92J«  A.  n.  Limflen^  24.  A. 

',  compaA  and  vitreous,  Liquor  probahrhui  vtni,  671, 

922.  f.  n.  A.  n. 
•,  their  component  parts,  Lithantbrax^  476.  tf. 

923.  *.  n.  Litharge^  645.    *. 
Lead,    its   properties,    644,  Lithomarga^  235.  tf. 

and  follGwirtg.  Litmus    (or    Zivci^mt/j),     its 

,  its  fucceflion  of  co-  tinfture,  989,  a, — 277.  tf. 

lours,  650.  /?•  n.  n.     \x%  fucccJaneum^  ib.  r. 

,  Native,  651.   </.  Livcr-ftone,92.A.n, — 475.^» 

,  Calciform,  652.  e*  Looking-glafles   how  made, 

,  Mixt;  656.  a.  6o8,  h.  n. 

,  Mineralized,  658.  a,  Ludus  Helmoniiij  888*  h.  n* 

,by  thcphofphoricacid,  Lumachilla,  889.  b. 

659*  b.  Lupus  Jovis^  866.  A*  n. 
— -,  with  lilvcr,  660.  c. 

.,  with    antimony    and  M. 

filvcr,   664.    a.  ,Ma(igno^  82.  b. 

•,  its  fandy  ore,  665.  b.  Mogmjia  alboy  93.  tf.— -940* 


,  weight  of  its  mixtures,        e>  n. 
625.  c*  n.  •     '■    ■  to   purify  it, 

94.  A.n. 

Afagnejid 
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M^gnifia  aiba^  with     acids, 

■  with     other 
earths,'  98*  o. 

■  ■  aerated,  388.  *. 
^  ■                  nitrated,  386  b. 

■  Salita^  387.  h. 
— —       vitriolatedi 


384' 


itt  compounds. 


xi8.  &  119. 
Magnefian  copperas,  421*  ^* 
Magneiian  earth  (its  proper- 

ties)  940.  c*  n. 
Magnefian  fpar,  215.  c* 
Magnetical  attraftion,  737. 

€•  n. 
Malachites,  61. 3* — 682*  ^.n. 
Maltha f  468.  a> 
.    Manganefe,       Manganefium^ 

,   its  properties/ 
848.  h. 

,  is  a  true  femi- 
metal,   ibid*  c.  n. 

-,   is   magnetical 


when  powdered,  849.  c.  n. 
•,  Native, 852- tf« 


Native  calces  of  it,  854.  *. 
If  well  phiogifticated  turns 
white,  854.  c.  n. 

— •,  white  and  red, 

855.  a, 

,  black,  857.  h. 

—  ■        ,  it  is  the  Pgri^ 
gordjlom^  858.  c>  n. 

>,    in  the  Black 


Mangafiefium  Salifum^  414.  «#- 

Marbles,  65*  r. 

Italian    marbles,    ibid,    and 

following. 

Cautions  on  CoUeSliofis  or 
JIudii  of  "hiarbles  from 

Italy,  69. 
Marcajita  officinalis^  7^.  a^ 
Marcajitei^  498.  t.  n. 
AfarcaJiiiealcopperoTCfj^^gg.a^ 
Marchafitical  gold -ore,  525.  k 
Marie,  Afarga^  SOvr. 
Marie  and  arable  land,  53.  c. 

Varieties  of  marl,  54.  b. 
Marmor  mctallicum^  88.  a. 
■  drufuum^  89.    ^ 

Marn^   SO.  r. 
it/4irj  (iron),  713.  a. 

MartiaI(green)vitriol,404*tf. 
Martial  muriatic  fpar,  2 15.  <• 
Martial  pyrites,  406.  b.  n.— 

740.  b. 
Mailicot,  646.  b*  n. 
Meerjhaumy  99.^. 
Meiites^   193.    c. 

Melons  of  Mount  Carmcl^ 
5*  b. 

MimphitiSf    184.  tf. 
Mercury.     See  QuickClver, 
577.  a. 

,  itsfpecificgravitieSf 

612.  and  following,  n. 

,  miftake  of  Boer- 


«^ 


wadd^  859.  ^. 

— ,  in  vegetables, 


haave  on  it,  614.  b 

^^  ,, blunders  in  baro* 

mctical  obfcrvations,  616. 

is  not  contained  in 


ibid. 

,    Obfcrvations 
on  it,  860.  b. 

-,  is  contained  in 


lead,  592.  b.  n. 

why  It  feels  cold. 


609*  b.  n. 


many  iron  ores,  861  •  c.  n. 


Mercury 
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MercoTy    fablisnale  corrd- 

five,    its    greal    efficacy. 

6ii.  I. 
Metallic  expanfions  by  beat, 

7i6«-i.n. 
Metallic  compound    which 

melts  before  water  boils, 

64a.  r  n. 
MetalUc  falts,  400.  a. 

Obfenradons    oa     them, 
415.  s. 
l^lctalUc    fobilanoes^     their 

general  properties,  506.  a* 
Metals,  II.  tf. 

,  their  cry ftallizatron, 

510.  i.  lu 

,  their  meking  heat, 
508.  i.  n. 
*  ■■  ■■   «,  table  of  thefe  heats, 

509*   D« 

— ,    their  calcination, 

511.  c-  n. 

y    the  new  do£trine 

about  it>  <>/V. 
Metals  found  alfo  in  lavas, 

^lO-  ^*  n. 
Mica  al'^a^  or  Mufcovy  glafs, 
Af:CA  hnulih^valUlis^  icS.  a. 
m        fquamcfti^  ^ 
— —  ac€9ofa^     r   i^/^» 
I'  €4nt}rta^  J 

M^riioiii  iolarata^  log,  a. 


Obfervations,    iio.  h* 
Artiiicial  mica^  Ii2.  c.  n. 

M icrocofmic  fait,  946.  /?.  n. 

Mild  vegetable  alkali,  351-  ^. 

Milk-cnftals,  173.  h 

Mineral  agaric,  20.  a. 


Mineral  alkali,  333.  «^  ' 
Mineral  tallow,  45^.  #b 
Minerals,    their  iormatioaf 

I.  h, 

'  • '"    . ,  their  growth,  3.  h 

f  by  {M^ecipkatioH, 

6*  r. 


,  by  fvblefTaHean 

iircs,   7.  a, 

•^  by  privative  d^* 


flruSion,  6»  c.  n. 

-i  their  general  di« 


vifion,  9*  c. 
Mincralizers  of  metals,  51  l. 

3»  n# 
Mincrallized  metals,  viz. 

Their   habitudes    in  the 

fire,  965.  t,  n« 
Miner  a    atMucg^v^    £95.  «. 

896.  f.  n. 
— Ph/o^fjiic^c    Ctipri^ 

firri^  &c.  501. 
Minium  how  made,  645.  n. 
Aftratilt'ffal).gkkharty^^^^  i. 
Mifpickci,  741.  4i» 
Mocha- ftone,  1 85.^. —  j  87.^. 
Mock-lead,  499.  ^. — 779.  «. 
Molybdene,    its   properties, 

863.  a. 
,     how    diftin- 

guifhed  from    plumbago, 

863.  i.  n. 
Molybdcnic  acid.     Its  pro- 
perties, 301.  <y. 
— —  —   different  from 

the  Volfranic  or  Funyfte- 

mic  acid,  304.  r.  n. 
Moon-lione,    183.  c, 
Moor-flone,  885.   c.    n. 
Mould,  907.  c. 
A'Jumiijy   455.  ^.—472.  h. 
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Jiftmia  vegitaUisy  904*  ^« 
Muria  Cbfyfolantfu^  40.  a. 
A^uriaticacid,  190.  a* 

Its  properties,  ihid. 

Its  raturatiom,  292.  h,  n. 
Murittk  barytes*  382.  c. 

« — --   cbalk,  ^bo.  r. 

'■  '  '         earth,  Tir/a  muria^ 

tUa,   93.   #. 


— — —    coppcr»  403.  ^. 

— magnefia,  387.  A. 

— — ..p^    mangai^e,  4X4«  a. 

fpar,   SI  1 5*  £. 

Afurkfien^  ({76.   r* 
Af'jJcovii'tcuni(vitruMn)y  I08.  <7. 
Jkiufuvj  ghfiy  113.  «• 

N. 

N^phiA,  4^5 «  ii« 
Natron,  367.  «« 
fiegriU$^  559.  r,  n. 
Nephriiuu>y  (Lapis),  I02.  *• 

^Vtf  ^'  Fiand^m    (marble), 
65.  r. 

titr§  di  Pr&to^   lo6.  ^v. 
Ncrooian  gem,  146.  h.  a. 
Ni?utrat  falUf  340.  «• 
Obfervationi    on    them, 

375-  *• 
Nickel.     NicitJam.    837.  ^. 

965.  ^.  • 

^  attraAs  iron,  838. 

'  c,  n.  840.  <•  n. 

■,    ■ native,  840.  i. 

calcifomi,  841.  a. 

--»  vitriolated,  ^842.  ^* 

—  obrervatioQS  on  it, 

843.  a. 

is  a  true  (eaii  metal, 


Nihil  alburn^  tbid« 

I^icre  (common),  344.  a. 

native  is  fouiui  ia 

Naples.    'See  Addition  i$ 

^  page  346- 
Nitre  (cubic),  355.  ^, 

Nitre  of  lime.    Qdz  nitrsts^ 

378.  a. 
Nitrated  magnefia,  386.  ^ 
Nitrous  aad,  its  properties^ 

284.  tf« 

— — —  pretended  formatian^ 
of  it,  286.  i.  n. 

'   ■  does  not diflblvegold, 

289.  r.  n. 
its    btuntion    by 

metals  and  earths,  289. 3.  m. 
.— — *—  ammoniac,  371.  a* 
Noble   and  perfeA  metals^ 

SI  a.  tf. 

O. 

0€iiliiS  Afundif    178.   tf. 

Obfervations  on  it,  i8o.Jw 
Ofinhrkih^  789.  c.  n. 
C///jrii  (/i^/j),    104.  ». 

Oufibitcs^  790.  i.  n. 

Onix  catHihHta^   184.  tf« 

CoHthas^  30.  tf. — 76.  r. 

Opal,  157.  b. 

,  artificial,   161.  *•  n. 

Orient ai  and  occidtntal  deno- 
minations of  gems,  atv 
arbitrary,  125.  c.u, 

Orptment,  816.  ^. 

— _— -^  probatory  Kq««r 
made  by  it,  822.  e,  n. 
-<^  how  it  may  be  ia« 


fyi  gffuritf  848. 

A'f^i/,  785.  €.  y^o»  ^*  n. 


eiFedual,  823.  b.  n. 
O&Dundianargilbi,  237.  r.  n. 

OfteoGok, 
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Ofteocola,   77.  a. 
Oxygine  (oxigenc)  principle, 
435.  h.  n. 

P. 
Paedrss^  157.  b, 
Ponormitana     {calx  ,  nativd)^ 

20.  b, 
Paper-marle,  54.  b. 
Paragom  antUo^    193.    £•— 

— 196.  f.  n. 
Parget,  32.  a. 
Parian-marble,  68.  ^« 
Pavonium^   1 96.  h.  n. 
Pearl  flag,  918.  2^ 
Peat,  483.   b. 
Pebbles,  189.  *. 
Pcbble-cryftals,  173.  b. 
Pecbbltndiy  560.  h. 
Peridot  (is  the  chryfolite), 

142.  c.  n. 
Perigord  ftone,  858.  b,  n. 
Peru  emerald,  145.  b.  n. 
PetrefaAions,  873.  a. 
Pitrefada^    or   PetrificatiitUj 

898.  c. 
Piirefada  Calcarea^   900.  ^. 

Spat 6f a  J  901.  «.      SiVucOy 

902.  ^.      Injalitaj  903.  «. 
Pgtrefaifa  Lhhantracea^  904. 

■  Petrolcoy    ecu    af- 
phalto  imprcgnata,  904* /7. 

— — —  Fyritacea,  ibid.  r. 

■  Jirgtnt'ifera^  9 05  3, 
•■■  CupriferOy  ibid.  c. 

fcrrifcray  906.  r. 
•Petrofthxy    189.  ^. 

Petrol  [Petrclcum)y    467.  i7. 

Elaftic  petrol,  469.  a. 
Petroleu?n  tenaxy  468.   tf. 

•                  induratunty  47 1 .  f . 


Pnuntfej   198.  tf. 
Pewter,  642.    3.  n. 

It   is  generally  miftaken 

abroad,  and  called  //ir,  or 
'  f/fli»,  64  }•  *.  ^. 
Pbkgijia  msneraiia^  433.  tf. 
Phlogifton,  436.  a.  n. — ^441. 

c.  n. 

— -    Its    cxiftence, 

442.  k.  n. 

MJit.  to  f0ge  445. 

with  aerial  acid. 


452.  b.  n. 
-^— —     with      earths, 

475.  a. 
Phojfbsrut  of  Kunkel ;  how 

to  make  it,  311.  b.  n. 
— — ,  how  made  its  acid 

in  a  fluid  form?  313.  c.  n. 
precipitates  metals 


flrom  their  Ibfutions,  314. 

c.  n. 
Phofphoric  .acid.     Its  pn^- 

pcrties,  310.  a, 
Phofphoric  appearance  in  the 

barometer,  610.  a. 
Phofphorus  natkmSy  88.  tf. 
Piedra  d*il  Tnca^  497.  b. 
Pierre  de  St.  Jmbroix^  83.  ir. 
Pietra  Cetumbima^  82.  tf. 
Pietra  Columbina  Bigia^WAA. 
Pip-lera,  240.  c.  n. 
Pipe-clay,  234.  a* 
Pifolithes^  30.  tf.— 76.  €. 
Pit-coal,  476,  a. 
Pitch-blende,  7  80.  tf* 
Pitch  (foflil),  471.  e. 
Pixmontana^  47  Jf-  ^» 

■  '  ■    '  J  ,  impurCj  472.  J. 
Placitesy  790- *.  n. 
Plafter,  its  QonCents,  32 .^^  n. 
Plafter-ftone,  22.  a. 

Platine. 
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Platine.    Platinum.    Its  pro*  Potter*8  ore»  661.  c^  m 

pcrttes.     567.  P9t%tvira^  106.  a. 

■        —  how  rendered  mil-  Prafe,  144..  c,  n. 

leable,  574.  a*  if«  Precious  ftones  lalfely  called 

method  of  Mr*  A-  Or'untul  ox  Kcidtntal^  125* 

achard,  576.  b.  n*  r*  n. 

Its  fpecific  gravities.  Precious  ftones  (obfervadons 


571.  b.  n.  on),   161.  tf* 

Plumbago,    its     properties,  Precious     ftones    analyzed, 

4jr.  tf«  i6<»  ^.  n. 

Plumbago  of  iron,  453*  ^«  n.  Prince's  metal,  708.  b. 

Plumbum,  644%  a.  Probatory    liquor    of   orpi- 
Plumbum  ufium^  645.  b.  n.  meat,  822.  r.  n. 

PocketLaboratory('l'heDry)  Prufian  blue,  native,  733,  a. 

929*  b.  977.  Ffeudo-agatc,   159.  c.  n. 

(The  Humid),  988.  b.  Pfeudo-galena,  778.  b.  n.— 

(The  Ijamp  Furnace),  Pfeudtpalnsy  177.  b. 

991.  r.  Pudding-ftone,  82*  b. 

Polarity  of  attraction, '  419«  P'uhis  py*9phoruSy  397.  b. 

€.  m  Pumiccftonef^ttiyvjr),9i7.r, 

Poles   (falfe)   of  eleftricity,  Purbeck  ftone,  78.  a. 

15;.  ^«  ni  Putty,  643.  c.  n. 

Pompholix^  790*  ^*  n«  Pu%%o!ana^   72*  ^• 

Ponderous  earth,   84.   ir.—  Pyritaccous  lime-ftone,  83.  ir. 

940.  b.  n.  Pyrit.sfubflavusy  497.  ^. 

■  ipar,  85.  e,  n«  — —  rubefcensy  498.  ^y. 

'  aerated,  87.  a.  Pyritical  gold-ore,  499.  c. 

drufen,  89.  b.  Pyrometer  of   Wedgwood, 

■  vttriohta^  382.  tf.        2^*  <7.  n. 
PojKlnrous  earth  (its  proper-  Pyromachus^  189.  tf, 

ties),  940.  b.  n.  Pyf^fbtntSf^H^.b.^-^^qy.e.n* 
Pont-marle,  54.  b* 
Porcelain  earth,    103.  *.—  Q^^ 

232.  b.  Quaru,   165.   tf. 

Por/tdg,  879.  a.  rock  cryftal,  168.  /. 

Porif  77.   a.  and  172-   a. 

Porphyryt  (calcareous)  83*  a.  ■  heterogeneous,  171. 

Porphyry,  879.  a,  q.  ' 

PorphyritiSn  879.  a.  •         m   hi    feven    fpecies, 
Portland -ftooe,  78.  0*  174.  b.  n. 

Potters  lead -ore,  499.  *.  ■■    ■        obl'ervations,  172.  b. 

P  p  p  QuartI, 
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Qpartz,  rombic,  199.  a.  Rainbow- ftone,.  i Sj.-  h 

Quiekfilver.     Its  properties^  Jtapaktvi^  887*  c.  n.^ 

577*  tf.  Raucb  T^p^x^  169*  '• 

*               —    is     a    perfeA  Redcabbageinftcadof^iMiciy 

srietaly  579*  ^.  n*  277.  B^ 

-y  its  fpecific  gra-  Red- lead  how  made,  645^ 

vitie&,  6^2*  «•  n%  '•  n.— 64^.  i^  n- 

— Native,  5S6-<f.  Refradtion  (double)  of  the 

united  to  gold  Iflandic  fpar,  26.  a. 


and  (ilver,  590.,  a.    \  ■  s  imitated  in  gla& 

mineralifedy  by  Fromond^  26.  ^.  n* 


593-  ,      Reipiy,  4^1.  a< 

Cinnabar  (puK)»    Rhenifh  mill-ftonci  917.  i» 


593.  tf.  Rock-cryftsd.    See  Cj^artz. 

-,    Cinnabar    (im-    Rock-oil,  465.  a^ 


pure),  596*  a.  Hardned  rock«oil,  471.  #^ 

',    with    iron  and    ■"  How  found,  466^ 


fuip^ur,  597*.  b*  n.  3«  n*- 

',,  with  marine  and    Rhombic  quartz,  198*  «• 


vitriolic  acids,  602*  a.        Rotten-Aone,  253.  c»  m 
reduced  into  va-    RotbguUtn^  551.  b. 


pours,  579..  c.  n.'  Rowley  n^,  215.  a* 

-,    red  precipitate,    Rubble-ftone,  65*  tf* 


583;  h.  n»  Rubicell,    136.  a. 

,  miner  of,   586  •    Rubino  di  kocca^  or  RuUkvi 


€.  n.  r»^«W,  136.  f.n. —153.3^ 

Turbith'  mineral^    Ruby,  134.  a. 


Hid.  c.  n.  — — ,  how  made  by  art,  136* 

Mtbiops    pirfe^        b.   n. 

579.  a.  n. — ^iS"  ^'  "•  —>  mother  of,   i36,  «. 

•,  precipiute  pir/iy  RuJ/igtes^ertz,  553.  c. 


578.  r.    n 

Pyritous  cinnabar,  S. 


597-  C'  SaJig,  725.  *. 

Pyritous   mercU'^    Sal  ammeniacum  fixuniy  17.  b^ 


rial  ores,  6qo«  a-  39-  «• 

,.  obfervations  on>    native  ammonial,  372- 


603^  a»  t. 

-,itsamalgamations,.   Sal  fontanum,  361.  a« 


606.  B^  a.  Sea  Salt,  (common),  357.  *♦. 

is  the  moft  effec-     Sal  gemmtey  3^.  b. 


tive  medicine,  61 1«    n«         Sal  marlnum^  7^60^  a. 
R-  ftf/  montanuwy  338*  tf» 

Ragg-iitone,  217.  a.  5«/ 
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SmI mirmUle glaiAerif  353.  i»  SaxumDoMemormfi^SSo^cn^ 

336*  i^  Saxum  S0blbtrgei!fi^  8a*  A* 

Salis  medil  Afii^llki,  400*  «•  Schtele's  doftrine  of  i^jr, 

■         obfervadons  on  them,  f^l^i/hHyVxi^fon^^jj^u.nm 

415*  a*  Schtfti^  256.  c. 

Salpetre,  344.  a.  ScblftusAlumnmris^  395.  ^«  n« 

Salt  (common)   with  mag-  ■     ■      Bituminous,  J59.  i. 

nefia,  420.  i*  479*  ^.  n* 


S4Uta/kaf  39.  tf.  ■  Pjrii4Uf$tiS9  158.  ^. 

Salts,  10.  a.  272.  tf»  —_ —  ugularis^  257.  r. 

— -  are  they  reducible  to  Scb^erlus  Birpnani^  207.  b. 

one  another?  286.  tfw  n.  crjftMfttuSf  %iuk. 

275.  *.  n.  fibrous^  209.  ^. 

—  obfervations  on   ialts,  — ^—  ^ufns^  209.  «• 

428.  «•  Schorls,  or  Shirk,  202«  «• 
their  incombuftibility,        207.  h. 

430.  r.  n.  — — -  fparrjr,  209.  «• 

their  formation,  430*  — — ^  are  eleArical,   ijj. 


r.  n.  r.  n. 

Salts  (earthy),  377.  a.  Shir!  cryftallized,  ail*  f. 

Salts  (metallic),  400. 0.  Stangen  Shoerl,  21 1*  r.  n. 

Salts  (neutral),  340.  a.  -^—  obferiations  onlhirii. 
Salts  ? triple),  417.  a.  garnets, andcocUes, 2 ia*^« 

Salt-Jlag^  23*  b.  Sctuuub^ScbwartJiein^  88a*  tf« 

Sanfti  Ste|>nen's  Stones,  77.  Stbwartjt$il^  882*  ir. 

e»  SibwarixguUimrt^^  559,  c.  q. 

Santi  Stipbanl  gemma^  187*  f*  ScmM  vukanorum^  909*  a. 

Sand-iron,  730.  c  n.  Scotch^coali,  489.  «• 

Sandiver,  what  P  191*  r.  Sedlitz,  or  Seydfhuu  Sal^ 
Sand-done,  892*  c  with  va*       o6.  j« 

nous  granules,  i^iV.  Swtiites,  36*  ^^ 

Sapphire,  137*  '•  Serpentine  ftone,  io6.  b. 

Sapphires  better  dian  rubies  — — — — *  zoeblitz,  193.  #• 

for  jewdling  watches,  &c«  Seffentim  antito^  879*  b. 

139.  €•  n.  Sifptmifuu  (iMpis)^  101*  tf* 

S^rdea,  187.  r.  ■■  obfervatioas    ma 

Sardonyx,  185.  h.  186*  c*  them,  105.  b. 

Satumitc,  870*  e.  Sevum  mintrmity  455.  &. 

Saxa  etmpofita^  874.  tf*  Sexterces,  thdr  value,  158. 
Saxa  c9nglutinoia^  ibid,    and        c.  n* 

888.  a.  Sigiliata  mbrg^  239*  c*  lu 

«  obienrations  on  Saxa  Siderite,.  869*  ir. 

and  Stones,  897*  «•  Silbtr  MtigerkteSf  561.  b. 

SilbiT. 
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Silhrartig^f^  565.  b*  Combuftible»  562.  r«  565. 

SkiXf  17  4*  II.  tm 

Siliceous  earths,  I  aO.  4*  941*  Obfervatioi»    on   Silver. 

^.  n.  565.  a. 

■  ■  *■    obfervattons  on.  it,  SttterfcbuiartZt    Silbir  mulm, 

217.  r.           V '  V  553'  *• 

Siltceoii's  muriatic  fpar,  215*  Singil^  189*  t* 

t.  Sinopk)  194.  a.  Variagated, 

Silver,  its  properties,  535.  a.  ihid.  c.  n. 

— ^ —  tlie  ptrrcft,  539^  c*  n.  Sinter,  30.  t. 

—  nativci  540-  A.  Sintei  gyps,  37*  b* 

'            united  to  gold,  543.  tf/  Skioligej  loi.  b. 

■  naturallyadloyed,543«  Skiorl  Spar,  148.  b. 
a.  Mag  Sand,  019.  b. 

■  mincralifed,  547-  v«  Obfervations  on  volcanic 
•>  Arfemco-martiaI,550,  Hags,  919.  r. 


■  i» 


a.  Slate,  Sehtflusj  256«  3.  r. 

-  red  or  ruby  filver  ore,  ■         Tegularh^  257.  «• 

•551.  ^.  Scriptoriui^7.ffl.  *. 

■•  with  arfenic  and  iron.  Slate-coal,  479.  a. 

553*  ^*  55^*  ^*  Snialt,  835.  r.  n. 

— f-  with  copper  and  iron,  Smaragdia  gemma^  146.  tf« 

5j4«  o.  9  Sme£iis^  98.  r. 

-  with  lead,  561. 17.  Soap-rock,  80.  h.  too.  ^* 


Silver  from  lead,  544.  c*  n*  Soap-ftones,  lOO*  b.  r.  n« 

Plamofe,  556.  b*  n.  Sofl  (arable),  viz.  obfcrva- 

557.  h,  tions  on  it,  ss./*. 

-  and      covered     with  S(jrayiu$  (garnet),  153.  h. 


mercury,  590.  a.  Spar,  calcareous,  25.  b 

-i—  with  copper  and  an-    —  iflandic,  26.  ti. 


timony.  559.  r.  ■■■    imitated  in  glafs,  26* 

Silver  is  generally  contained  b.  n. 

in  lead,  but  fcldom  in  a  ■    ■  ■    its  form,  27,  b.  n. 

quantity  worth  its  fepara-  Spar  like  gypfum,  36.  a. 

tion,  544.  r.  n.  Sparry  fluor,  40,  a.  43.  a. 

■  antimony,  557.  a.  Obfervations     on    Jluon^ 

■  ■  «  with    antimony   and  '          44.  c. 

barytes,  562.  «•  Sparty   ftuot   produces    not 

— ; —  with  cobalt  and  ful-  filiceous  earth,  4.5«  c.  n. 

phur,  558.  a.  but  corrode  glafs,  tbid. 

-  with  zinc,  560-  h.  Spars  (adamantine).  Sa  M^ 


Silver  goofe-dung  ore,  564.  t.        dition  to  page  1 33 
Horn  filver  ore,  563.  t?.         Sfathum  caUunum^  25.  e 


SpatbuM 
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Spatbum  Rhomboidalif  26*  h* 

Comftrmis^  30*  a. 
-  IJIanScum^  a6.  ir. 

—  LameUofum^  2'j.a. 
Spatb  cryfttilUny  28.  a.    Spcdb 

druftn^  ibid. 
Spatum^  Scintilans^  198*  a. 

vtrfieolor^  199.  a* 

■  '  white,  200.  b* 

Obfervations  on  it,  201 .  ^« 
Spatbig  lyps,  84.  b. 
Spathartiggr  gyps^  ibid. 

Specific  gravities  (table  of ), 
225. 

♦  Spifijic  gravlttis^  a  new  ba- 
lance for  thb  operation, 

1007*  ^* 
Spcculums  (metal  for),  711. 

b.  and  ^  n. 
Sptifs,  741.  r.  n. 
Spelter,  760.  b. 
Spiauttr^  709.  ^.  784.  b*  n. 
Spinell'ruby,  136.  a. 
Spodium^  790.  >•  n* 
Spring  Sea  fait,  361.  a. 
Spuma  lupi^  866.  tf* 
Spuma  marisp  99.  ^. 
Stahi/leiH^  57*  ^*  729*  tf. 

Stala&itis  calcartouSf  29.  ^. 
SialaBhcs  globo/us^  29.  r. 
Stalailltii  contfotmis  perfora* 

tus^  30.  A* 
Staia^f'tes    and     Stafagmitei, 

76.  A, 
Stangen  Sboer/^  21 1,  r.  n* 
Stannum^  618.  n. 
Stanmum  co'tuum^  624*  c*  n. 
Sitatiies^  8o-  ^.   lOO*  ^* 
MartiaiiSf  1 04.  a* 
— — — —  Pure,  209.  tf. 
StieK   Sii  Iron,  751.  ^.  n« 
Steel-mirlc,  54.  ^* 


Stetnoil^  467 1  A 
Steinpecb^  47 1.  ^, 
Stcllftin,  875.  A. 
St.  Stephen's  Stones,  77.  ^. 
Stone  coal,  476.  a* 
Stone  icicle,  29.  b. 
Stone  marrow,  235*  a* 
Stone  flate  marie,  54.  bm 
Stone  turf,  484.  b. 
Stony,  or  fandy  ore  of  Leadf 
665.  b. 

Storgryfwa^  24.  b. 
Subcr  montanttm^  115.  a. 
Succinum,  42 1 .  tf.  460.  tf« 
Succinum  nigrum^  /^rji»  a. 
Succinous  acid,  its  proper* 

perticSy  318.  n. 
Sulphur^  491*  ^. 

Its  Qompofition  by  Stabl« 
ibid.    New  dodrine  on' 
it,  492.  b,  n.  and  objec- 
tions, ibid. 
Sulphur,  (native)  493.  e* 

Its  liver,  494.  c.  n. 
Sulphur     metaliis    fiUurmtum^ 

497.    a.    499.    and  folL 

with  metallic  earths,  501. 

a. 
Sulphureous  coal,  481 .  r. 
Sulphur  is  9tiagifi*r^  494.  r.  n. 
Swampv  iron*ore,  732%^.  n. 
Swine  mar,  475.  a,  49.  b.  . 
Swine  ftone,  49.  b. 

T. 
Table  (analytical)  of  diirtetn 
magneiian     compounds^ 
118  &  119. 
•——of  precious    Stones, 

165.  b.  n. 
♦— —  of  various  Clays,  238. 
€.  n*    . 
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♦■  of  comparatire  hard- 
nefs  and  fpecific  gravities, 
225. 

♦-**— of  various  minerals, 
225.  cr. 

»  of    Wedgwood    and 

Fahrenheit's  Thcrmome- 
tcrff,  230.  n. 

*—  of  metallic  expati- 
fions,  '716.  b.  n. 

♦— —  of  the  melting  heat, 
fpecific  gravity,  faturing 
phlogifton,  and  attraftton 
of  It  by  different  metals, 
509.  (0.  n. 

♦——of  the  (atoration  of 
fure  viirisHc  acid^  with  me* 
tais^   dkalis,  and   earths, 

282.  t*  n. 

♦* 6(  pure  nitrous 

acid  with  the  fame,  289  & 
288.  c.  n. 
♦ -■■  ■■  '"  of  purg  mufi" 


Porcelknia  Lwuturgieo, 


251.  •*. 

Tripolitemat  253.  a. 


otic  add  with  the  ^unf, 

292.  *.  n. 
Talc,  or  Mica,  108.  a. 
Talcum  offkinale^  109.  b. 
— —  corneum^  242.  b^  n. 
i^jfriatumf  nitew^  ibid. 
Tafihlna^  (pieSraJ  80.  c. 
Tallow,  (mmei^)  80^.232. 

P-  455- 
Tarntnge  Spath,  88.  tf. 

Tor^tfrerj  vitriolatuSy  ^83.  i. 

Taub  Kohle,  482.  c. 
Tautfndn,  211.  c  n. 
Tclgften,  idi^-  *. 

Terra  aceidamay  20.  i.  n. 
Tirrra   calcarca.     See    chalk, 

Tf  rr a  ponder ofa^  84.  /?. 
Trrra  ponder o/a  aerata\  87.  tf. 
JVrr^j  muriatlca^  93.  ^7. 

Porcel/anca^  103.^.232.^. 


Terra  p9%%lqnay  735.  a.  n. 

7>rrii  rubrica^  240.  a. 

TVrriT  larvattt^  900. «. 

Terree JigWata^  240^  ^.  n* 

TVrrflj,  734.  ^. 

TJrrrdi,  or  Tirnjr,  for  mak*- 
ing  cement,  71.  &  72. 

Terregbnjt^  234.  ^. 

Trrrr  ir^Vr^  234.  b.  vertCf 
240;  a. 

TberMnihi%uJay  193.  ^.  n. 

Thermometer,  or  rather  Py«. 
rometer,  of  Wedgwood, 
228.  a.  n. 

Thermometers,  how  made  ? 
604^  ^<  n. 

Tin,  its  properties,  618.  ff. 
Nativum,  626.  a.  Calci«« 
form,  628*  a.  Cryftai^ 
Kzed,  632.  tf. 
Obfervations  on  Tin,  637. 
a, 

——  fuming  liquor  of  Liba^ 
viui,ftanfium  c^mcum^Si^. 
b.  Weights  of  Tin  and 
Lead  mixed  together,  625. 
^.  n.  durum  mufwum^  635. 
a.  Obfervations,  637.  b. 
Deflagration  of  Tin  with 
cupreous  nitre,  639.  a.  n. 
677.  b,  n.  Its  ufe  for 
looking-glafles,  608.  a,  n. 
This  is  an  old  invention, 
640.  b.  n.  Danger  ftill 
remaining  of  tinned  cop- 
per veflcls,  641  •  b.  n. 

Tin-plate,  how  made?  641. 
^c,  n. 
Pewter,  642.  b.  n. 

Tin 
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Tin  wirii  other  metals,  633.  Turky  Stone,  ai6.  *.  878.  #• 

b.  Tiirqiioife>  686.  a. 

Tin,  does  it  conuin  arfenic?  '                (fitlfe),  6i.  b. 

62a  b.  Tutem^,  776.  €.  n.  784. 

Tin-glafs,  757.  a.  b.  n. 

Tingrainsy    (like    garnets),  Tirlnr,  or  Ttiibla^  789*  c.  n. 

633.  fl.  V. 

Tincal,  364.  b.  tu  Vegetable  alkali,  319.  a. 

Toad-ftonc,  261.  ^*  Ftrdt  di  prato^  or  di  SuzOf 

7ombaCy  708*  b.  1 06.  /"• 

Topaz,  139.  tf.  Yerdegris,  what?  702*  ^«  n. 

Tophl^  TT>  a.  910*  A.  nr  Virmeilh^  garnet,  153.  b* 

TiphJittHy  53*  a,  Violet  rays  of  light  part  eaii* 

Torrften,  739^  c.  n.  ly  with  phlogifton,  438. 

Torjiein^  204*  b*  a.  n. 

Touch'ftone,  883.  i*  n*  Virgula  divinatma^  898.  b* 

Tourmalin,  i^^^b.  Vital  air  for  the  Lamp  Fur^ 

Its  eleftricity,  i  JS*  i*  n.  nacr^  ^95.  a. 

Traafsy  734*^-  A*  Vitriolic  acid,  its  properties^ 

Trapp,  880.  «•  280.  ir. 

Trapjki»lj  b82«  «•  '     <    ■■            quantities    of 

Tree-root  changed  into  ctay,  metals  and  eanhs  for  its 

233*  a^  902*  b.  faturation,  282.  b.  n. 

Trip^  154.  b*  Vitriolated  tartar*  342*  a* 

.  Triple  baits,  417*  «•  Vitriolic  ammoniac.  369.  tf« 

Tripoli's    fuppofed    fbrma*  Vitriol  of  copper,  401.*. 

tion,  1 22*  r.  n.  253.  a.  Vitriol  of  iron>   (green  ?ih» 

Trippel  or  Tripoli.  See  this  triol),  404.  a. 

laft.  Vitriolated  nicket,  413.  4r. 

Tritura  rvbra^  739.  i#  Vitriol  of  Zinc,  41 1*  ^f« 

Trough  for  waihing  the  9tt9i  Yitriol  of  copper  and  irpdv 

974.  i.  424.  r. 

Tufa,  920.  b.  n.  Vitriol  of  copper,  iron,  aoJ 

Tungftein,  46*  b.  zinc,  425.  a. 

■                red,  79.  4r  Vitriol  of  iron  and  2ine^ 

■  flefli-coloured,  f^*       426.  #•  ' 
Tungftenic    or   Wolfranic    Vitriol  of  iron  and  nidtrf,* 

acid,  its  properties,  304.  bw        427*  a* 

TuQg-fpat,  84.  b*  Vitriolic  ammoniac,  369*  0m, 

Tktba^  907.  c.  Vitriolated  barytes*  382«  am 

Turf,  407*  *.  n.  907.  €•  Vitriolated  magneiia,  384. 4» 

Tirk'ma^  (piitra\  82.  b.  Vitriolated  calx,  (gypfum), 

^  iorik^  237.  *.  m«  377.  a. 

VolaiU 
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Volatil  alkali,  337.  a. 
Volatil  alkali  aerated,  374. 
Volcanic  explofions  in  ice- 
^ .  ']and»   in    1 7  83.     Add  to 

page  QIC 
Vplcanic  metals,  9«o  ^.  n* 
Volcanic  produftions,  909. 

c,  and  foJI. 
VuliCLnorum  6coritt^  909*  a» 

W. 

Wadd,  its  properties  and 
ufcs,  451.^.  454.  b.  45 s*  €• 

Wadd,  (black),  859,  b.  n. 
'    W^ilkera,  ^Zb.  b. 

Water,  what?  according  to 
the  new  theory,  444.  b*  n. 
Not  produced,  but  devolv- 
ed.    Add  to  page  445. 

Wa^^er  opal.  183  b. 

*  ffiigbts^  the  niccft  gnd 
general,  how  eafily  made, 
|Oio.  a. 

H^itfrtz,  556-  a* 

PFeifes  e'iftnn%^  S7»  ^• 

iVexfi  eifen  Spath^  729.  ^.  n. 

Wejjluldcn^  555.  ^. 

Wheiftonc,  877.  b. 

White  copper,  7.0.  a,  and 
c.  n. 

White  lead,  how  made,  648* 
b*  n. 

Wifmuth^  757.  tf. 

Wolfram,  208.  c.  n.  866.  a. 

Wolfranict    or   Tungftanic 

'  acid,  its  properties,  304.  b. 

Hfurffii-Spath,  88.  a. 

X. 

XihfjAraXf  482.  /*. 


Z. 

Zaffre,  835.  b.  n. 
2eolite9  244.a  purus,  246.^. 
'  Lapis  Lazuli,  247.  a« 

—  Spato/tts^  249.  tf. . 
-^— Crjftaiizatus^  250.  i. 

Obfervations  on2eolites, 
251.  a. 

Found  in  lavas,  2,52.  i.  n. 
Zimint  copper,  5.  a 
Zinc,  its  general  properties, 

769.  b. 
— ^  changes    copper    intof 

go|d  colour,    7c8.   c.  n. 

710.  f.  n.  772.  tf. 

is  attra£ted,    and  at* 


trafts,  like  the  load-ftone, 
772.  r.  n. 

becomes  eleflrica)  by 


friflion,  772.  c.  a, 
—  native  Zinc,  773.  « 

calciform,  774.  «. 

lapis  calaminmrii^  775*  ^« 


Zinc  diicovercd  by  Dr.  Law* 
fon  ia  England,  785.  c,  n. 
mineralized  Zmc,  775, 


r« 


zcolythiform,  777.  .^. 

Pjeudo  gaienciy  779.  ^. 

Zinc  fpat,  782.  r.  n« 

^/sMz  blende^  7^3*  ^* 
—  vitriolated,  784.  a. 
Obfervations     on    Zinc^ 
784.  b. 

its  fmelting,  788.  and 


foil.  n. 
Zinethum,  769,  b, 
Zinfty  618.  ^. 
ZecbUtz  ferperainey  103*  a, 
Zonites^  790.  ^.  n% 


THE       END. 


l-l\. 


i. 


■f»' 


,      JSf    X 

L   1 

Fi^, 

F   ' 

t 

i 

\.  ^'d 

I 

»:^P«I%1 

1 

^fe^H  ^~ 

c;  .>. 

:    -^v 

41 


"i 


